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RESUMO

CARVALHO, Joyce Katiuccia Medeiros Ramos. Utilizacdo de inteligéncia artificial
no auxilio ao diagnodstico de estenose em cdaes braquicefélicos da raca bulldog
francés. Tese (Programa de Pds-Graduacgdo Ciéncias Ambientais e Sustentabilidade
Agropecuaria). 98 fls. 2023. Universidade Catdlica Dom Bosco (UCDB). Campo
Grande - MS, 2023.

A sindrome respiratoria obstrutiva dos caes braquicefalicos é caracterizada por um
conjunto de alteragBes anatdmicas primarias nas vias aéreas superiores, que gera
resisténcia a passagem do ar. Dentre as alteracBes priméarias observadas, estao
estenose de narina, palato mole alongado e hipoplasia traqueal. O diagnoéstico
precoce das malformaces anatdmicas primarias e a correcao cirirgica promovem o
bem-estar animal, bem como aumentam a expectativa de vida de caes das racas
braquicefélicas, como bulldog francés. A visdo computacional, por intermédio do
método de reconhecimento facial e de padrBes observados por meio de imagens e
videos digitais, tem sido utilizada no estudo da conservacdo de animais ameacados
de extingdo, como o0 panda-gigante, e trouxe um avanco para avaliacdo da eficacia
das estratégias de conservacédo e gestdo. O objetivo do primeiro artigo foi identificar
as narinas de cées da raca bulldog francés e classifica-las conforme o grau de
estenose, por visdo computacional. Cinco redes foram usadas para treinamento na
primeira fase: Faster R-CNN, SABL, RetinaNet, CFNet e ATSS; e trés redes na
segunda fase: ATSS, Faster R-CNN e SABL. Os maiores valores de mAP e preciséo
foram obtidos pelo ATSS, mas o SABL obteve os valores mais altos para mAP50,
mMAP75, Recall, F-Score e acuracia, na segunda fase. Para o segundo artigo, um
conjunto de dados foi construido com 110 imagens coletadas na internet e 54 imagens
fotogréficas da projecao frontal de bulldog francés. Para realizar a validacdo através
validacéo cruzada, foram criadas 10 dobras (dobras K). Depois, cinco redes neurais
convolucionais (CNN) foram treinadas com nosso conjunto de dados para identificar
o nariz: Faster RCNN (Redes Neurais Convolucionais Baseadas em Regi&do), SABL
(SideAware Boundary Localizacdo), RetinaNet (ResNet50+FPN), VFNet
(VarifocalNet) e ATSS (Adaptive Selecao de amostra de treinamento). A experiéncia
realizada mostrou que todas as redes tinham bons resultados, todas as redes tiveram
taxa de acuracia acima de 80%, porém, aquela que se destacou e superou 0s demais
foi o RetinaNet, alcancando uma taxa de precisdo de 95%, com um mAP50 (Preciséo
Média Média) de 97%.

Palavras-chave: visdo computacional; sindrome respiratoria obstrutiva dos
braquicefalicos; aprendizado profundo; redes neurais; detec¢cdo de narina; narinas
estenoticas.



ABSTRACT

CARVALHO, Joyce Katiuccia Medeiros Ramos. Use of artificial intelligence to aid
the diagnosis of stenosis in brachycephalic French bulldogs. Tese (Programa de
Pos-Graduacao Ciéncias Ambientais e Sustentabilidade Agropecuéria). 98 fls. 2023.
Universidade Catdlica Dom Bosco (UCDB). Campo Grande - MS, 2023.

The obstructive airway syndrome of brachycephalic dogs is characterized by a set of
primary anatomical alterations in the upper airways, which generate resistance to air
passage. Among the primary alterations observed are nostril stenosis, elongated soft
palate, and tracheal hypoplasia. Early diagnosis of primary anatomical malformations
and surgical correction promotes animal welfare, as well as increases the life
expectancy of dogs of brachycephalic breeds, such as the French bulldog. Computer
vision, through the method of facial recognition and patterns observed via digital
images and videos, has been used in the study of the conservation of endangered
animals, such as the giant panda, and has brought a breakthrough in the evaluation of
the effectiveness of conservation and management strategies. The present study
aimed to identify the nostrils of French bulldogs and classify them according to the
degree of stenosis, by computer vision. Five networks were used for training in the first
phase: Faster R-CNN, SABL, RetinaNet, CFNet, and ATSS; and three networks in the
second phase: ATSS, Faster R-CNN, and SABL. ATSS obtained the highest values
for mAP and accuracy, but SABL obtained the highest values for mAP50, mAP75,
Recall, F-Score, and accuracy in the second phase. For the second article, a bulldog
image dataset was build with 110 images collected from the internet and 54
photographic images of the frontal projection obtained from French bulldogs. To carry
out the validation through cross-validation, 10 folds (K-folds) were created. Afterward,
five convolutional neural networks (CNN) were trained with our bulldog dataset to
identify the nose: Faster RCNN (Region-based Convolutional Neural Networks), SABL
(SideAware  Boundary Localization), RetinaNet (ResNet50+FPN), VFNet
(VarifocalNet), and ATSS (Adaptive Training Sample Selection). The experiment
carried out showed that all networks had good results, all networks had an accuracy
rate above 80%, however, the one that stood out and surpassed the others was
RetinaNet, achieving an accuracy rate of 95%, with a mAP50 (Mean Average
Precision) of 97%.

Keywords: computer vision; brachycephalic obstructive airway syndrome; deep
learning; neural networks; nose detection; stenotic nares.
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