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ABSTRACT (Style : Abstract Title)

Many real-world applications can be acquired from efficient and effective mass
measurement. However, further development is needed for our current mass measurement.
Estimating an object’s mass through the naked eye is not possible and it’s very inconvenient to
bring a measurement scale everywhere just to calculate the mass of an object. The proposed
study shows that there’s no need for human intervention to calculate an object’s mass by
placing the object one by one into the mass scales, it can be done just by taking pictures of
them.

Using the object’s top view and side view photos, the object’s mass can be found.
Image processing is needed to achieve a clean edge of the object and replace the object’s
background with transparency. There are two sections in this model which are object
identification and object volume measurement. In the object identification model, processed
side view image will be combined with the train data and clustered by the DBSCAN algorithm.
A selected cluster of the input image will be used as k-NN classification train data. k-NN will
find the nearest neighbor of the input image among the input image’s cluster. The object is
identified and the object’s density is obtained.

In the volume estimation model, an area calculation and height estimation are
required. Object’s area is obtained by calculating the non-zero pixels of the thresholded
object’s top view. While object’s height is estimated by drawing a bounding box around the
object of the object’s side view image. After the object’s area and height are obtained,
multiplying them will get the object’s volume. Object’s density and an object’s volume have
been acquired and by multiplying them, the object’s mass is calculated.

It was found that this model is able to estimate an object’s mass with acceptable error
due to small datasets and manual measurements which increase the possibility of human error.
The average accuracy of multiple applications reaches 90,2% and this model works best with
light color objects. The highest accuracy is obtained with a 19 cm distance from the camera
to the object.

Keyword: mass measurement, image processing, object identification, object’s density,
volume estimation.
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