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RESUMO

As mudancas climéticas estdo afetando os sistemas de subsisténcia das
populacbes humanas em todo o mundo e tém causado desequilibrio e
vulnerabilidade aos agroecossistemas, fato que coloca grandes desafios a producéo
agricola e a seguranca dos recursos hidricos. Nesse sentido, a diversidade de
cultivares de algoddo associada a escassez de &gua no solo evidencia a
necessidade de ferramentas robustas para diagnéstico de estresse hidrico, por
exemplo utilizando-se de inteligéncia artificial. Sendo assim, ha necessidade de
pesquisas inovadoras para introducdo de tecnologias na agricultura, incentivo e
formacado de jovens cientistas, bem como a fixagdo do homem no campo. Assim,
objetivou-se ajustar modelos agrotecnolégicos de diagndstico de estresse hidrico
em plantas de cultivares de algoddo naturalmente colorido a partir do
processamento de imagens termograficas por infravermelho; utilizou-se de
algoritmos de inteligéncia artificial. Para tanto, foi realizado em campo o cultivo de 5
cultivares submetidas a quatro regimes hidricos (100, 75, 50 e 25% da ETc —
evapotranspiracdo da cultura) no Centro de Desenvolvimento Sustentavel do
Semiarido (CDSA) da Universidade Federal de Campina Grande (UFCG). Em cada
estadio fenoldgico foram obtidas 125 imagens termograficas por infravermelho, as
quais foram processadas utilizando-se dos vetorizadores InceptionV3, SqueezeNet,
VGG16 e VGG19. Posteriormente, foi testado com o algoritmo de aprendizado de
maquina Neural Network.. A performance do modelo serd testada utilizando-se
diferentes meétodos, como validacdo cruzada, validagcdo cruzada por recurso,
amostragem aleatoéria, deixando-se uma proporgdo dos dados de fora para teste e
teste em dados de trem. Para validacdo do modelo, foi utilizado o método teste em
dados de vetores de imagens que nao serdo utilizados na etapa de ajuste do
modelo. Assim, podemos concluir que a area sob a curva ROC de operacdo do
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receptor (AUC) apresentou maior confiabilidade na estatisitica de desempenho para
o Embedder VGG16 com acuracia de 0,983, tempo de teste de 4,145 s.
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aprendizagem de maquina.

INFRARED THERMOGRAPHY AND ARTIFICIAL INTELLIGENCE FOR
DIAGNOSIS OF WATER STRESS IN NATURALLY COLORED COTTON
CULTIVARS

ABSTRACT

Climate change is affecting the subsistence systems of human populations
around the world and has caused imbalance and vulnerability to agroecosystems, a
fact that poses major challenges to agricultural production and the security of water
resources. In this sense, the diversity of cotton cultivars associated with the
scarcity of water in the soil highlights the need for robust tools for diagnosing water
stress, for example using artificial intelligence. As a result, innovative research was
carried out to introduce technologies in agriculture, attract and train young
scientists and keep people in the field. Thus, the objective is to adjust
agrotechnological models for diagnosing water stress in naturally colored cotton
cultivars from the processing of infrared thermographic images using artificial
intelligence algorithms. For this purpose, 54 cultivars were grown in the field under
four water regimes (100, 75, 50 and 25% of ETc — crop evapotranspiration) at the
Center for Sustainable Development of the Semi-Arid Region (CDSA) of the
Federal University of Campina Grande (UFCG). At each phenological stage, 125
infrared thermographic images were obtained, which were processed using the
vectorizers InceptionV3, SqueezeNet, VGG16 and VGG19. Subsequently, machine
learning algorithms such as k-nearest neighbors, decision tree, random forest,
gradient augmentation, support vector machine and neural network were tested.
The performance of the models will be tested using different methods, such as
cross-validation, cross-validation by feature, random sampling, leaving a proportion
of the data out for testing and testing on train data. To validate the models, the test
method was used on image vector data that will not be used in the model
adjustment step. The proposal has technical and economic viability and feasibility
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within the recommended schedule. This project will be carried out with financial
support from the National Council for Scientific and Technological Development —
CNPqg (Process: 408952/20210 Call: Call CNPg/MCTI/FNDCT N° 18/2021 — Range
B — Consolidated Groups). Scientific research provided fellows with a holistic view
in relation to the publication of scientific works, bringing the academic environment
closer to the undergraduate level and the improvement of scientific techniques
applied to agriculture. Thus, it is expected that the implementation of the proposal
will have a positive impact on the scholarship holder's scientific initiation,
generating the publication of scientific works, narrowing the interface between
undergraduate and graduate courses, in order to broaden the horizons for future
work and applications of knowledge and techniques in agriculture in the Brazilian
semi-arid region.

UFCG
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