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Introduction
Before reaching the shelves of grocery stores, fruits and
vegetables must be evaluated and inspected for defects. This job
can be completed by humans but it is time-consuming,
expensive and not consistent. The solution to this problem is
computer vision. The quality of produce, specifically apples can
be determined by color, texture, size, shape, and defects. To
inspect for these features, the image will first need to be
preprocessed. This involves reducing noise in the image. The
next step is segmentation. The basic purpose of segmentation is
to separate the background from the object in the image and to
separate the image into separate sections. Then the image will
need to go through feature extraction to make it easier to
determine what is important in the image. Lastly, this leads to
classification and identification.

Preprocessing
Every picture is susceptible to noise. This makes it harder to
perform segmentation and determine if there are flaws on the
produce being inspected. To resolve this issue the image is
preprocessed. When preprocessing images of apples and other
foods, the most effective way to reduce noise is by converting
the image to grayscale and applying a median filter.

Feature ExtractionSegmentation
Once the image is preprocessed it is ready for segmentation.
The main purpose of this is to separate the image into different
sections for evaluating the significant areas. The most commonly
used forms of segmentation for processing images of food are
thresholding and clustering. A segmentation process commonly
used on produce is called Otsu’s Method. This creates a gray
level histogram from the grayscale image. The profits of this are
that the threshold value and processing of the grayscale image
can be completed without past information of the Image. The
main overhead of Otsu’s method is the long computational time
when there is a high number of clusters.
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Results
The images show the result after thresholding using Otsu’s
method. It is now obvious for a computer to see where the scabs
and flaws are on the apple which can be seen in figure 1. One of
the challenges of inspecting apples is the glare that reflects off of
the shiny skin and the fact that some apples have multiple colors
making it harder to perform segmentation. Figure 2 does not
have any imperfections but the different colors and lighting make
it harder to determine if there are flaws. In conclusion, digital
image processing is an extremely helpful tool and is increasing in
popularity by the day. The potential of this technology is nowhere
near its peak and can be applied in numerous applications.

Figure 1, flawed apple 
after preprocessing and 

thresholding

Figure 2, unflawed apple 
after preprocessing and 

thresholding

Feature extraction is the next step in processing any image. In
simpler terms, this is the easiest way for a computer to
understand an image. In this process, extracted features form
feature vectors are used to classify and recognize the input. The
feature vectors are used to classify the object precisely and the
shape. This is all done to speed up the rate of feature recognition
through the extraction of features. In the food industry, these
features give the explicit data that can be used for quality checks

Flaw Detection

Code
Fruit disease causes losses in yield and quality. The common
disease of apples is rot and blotch. To manage the increased
expectation inspection requirements, computer vision systems
provide automated, and cost-effective solutions. These solutions
work much faster than any human can, and is reliable 93% of the
time.
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