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and Histogram of Oriented Gradients
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Abstract. This work proposes a machine learning model trained from scratch to
classify and detect the presence of pneumonia from a collection of chest X-ray
images. Unlike most works that use deep learning to classify whether the image
is of a lung with pneumonia or not, that is, two classes to achieve a remark-
able classification performance, this model uses Oriented Gradient Histogram
for extra features from a provided chest X-ray image and classify it into three
classes, determining whether or not a person is infected with viral or bacterial
pneumonia. Despite greater complexity and use of traditional machine learn-
ing techniques, the highest accuracy achieved was 91.32% more higher than
works that use deep learning approaches and seeking to solve the same degree
of complexity.

Resumo. Este trabalho propoe um modelo de aprendizado de maquina para
classificar e detectar a presenca de pneumonia a partir de uma colecdo de
amostras de radiografias do térax. Ao contrdrio da maioria dos trabalhos que
utilizam abordagens de aprendizado profundo para classificar se a imagem é de
um pulmdo com pneumonia ou ndo, ou seja, duas classes para assim alcangar
um desempenho de classificacdo notdvel, este modelo utiliza Histograma de
Gradientes Orientados para extrair caracteristicas de uma determinada im-
agem de raio-X de torax e classificd-la em trés classes, determinando se uma
pessoa estd ou ndo infectada com pneumonia viral ou bacteriana. Apesar de
uma maior complexidade e utilizagcdo de modelos tradicionais de aprendizado
de maquina, a maior acurdcia alcancada foi de 91.32% superior a de trabalhos
que utilizam redes profundas e buscam resolver o mesmo grau de complexidade.

1. Introduction

Pneumonia is a common disease that remains the leading cause of death for children
in developing countries and elderly people in developed countries. WHO estimates
that more than 4 million premature deaths occur annually from diseases related to air
pollution, including pneumonia [World Health Organization 2018]. More than 150 mil-
lion people are infected with pneumonia annually, especially children under the age
of 5 [Rudan et al. 2004]. In poor regions, the problem may be further aggravated
by the scarcity of medical resources and specialists. For example, in the 57 nations
of Africa, there is a gap of 2.3 million doctors and nurses [Narasimhan et al. 2004],
[Naicker et al. 2009]. For these countries, accurate and rapid diagnosis it is very im-
portant to save time and money.






