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ABSTRACT

BAUTISTA, GWYNETH MAE., and QUINONES, NOBIE-ANN. Development of a
Cacao Bean Classification System Using Image Processing and Artificial Neural
Network. Undergraduate Project Design. Bachelor of Science in Electronics
Engineering. Cavite State University, Indang, Cavite. December 2018. Adviser: Edwin
R. Arboleda, DEng.

Using an image processing method and an artificial neural network model, this
paper outlines the development of a prototype for identifying the quality of cacao beans
based on the color of its interior. The Philippine National Standards for cacao beans
were used as the basis for the system's set of guidelines and standards. The prototype
was able to automatically determine the classifications of hybrid Trinitario cacao beans
cultivated at Dariano Cacao Farm in Silang, which is located in the province of Cavite
in the Philippines.

The images employed as the data samples of the project were captured using
a camerain a controlled setting. The sample images that have been loaded to
the system consisted of 13 cacao beans that were placed in the prototype's sample
drawer. Thereafter, the photographs are transferred to the system of the prototype,
which then crops each of the 13 cacao beans individually and segments the
characteristics of each image based on the RGB values.

Classification experiments on 260 cross-cut hybrid Trinitario cacao beans using
the artificial neural network classifier yielded an overall accuracy of 91.65 percent. The

findings indicate that the developed image processing technique and the Artificial

Neural Network or ANN-based classifier have the potential to be used as an efficient

instrument for the purpose of classifying cacao beans.
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INTRODUCTION

Cacao (Theobroma cacao L.) tree is a lean and perennial evergreen that can
grow 4 to 8 m tall in cultivation and up to 20 m in natural conditions. It bears fruits
called cacao pods that are ovate with a color that varies from vividly yellow to heavy
purple. The matured pod can reach a maximum height of 35 cm (14 inches) and 12
cm (4.7 inches) in width. The produced pod can contain 20 to 60 cacao beans or cacao
seeds, each enclosed in a white sticky pulp (Cook, 2018). Cacao beans are the key
ingredient in making chocolate confectionery. Aside from being processed as edible
substances, it can also yield products like pharmaceutical and cosmetic goods
(Ecosystems Research and Development Bureau, 2015).

Since the 1970s, many cacao by-products have appeared in the global market.
This resulted in a significant increase in the demand for cacao production. which tripled
in numbers from 1970. The cacao industry in both national and international markets
Is unceasingly getting big as the world continuously consumes products that use cacao

as raw materials.



