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PROGRAMA

OBJETIVOS

Portugués:

Capacitar estudantes nos fundamentos e técnicas de uma série de instrumentos e sensores espectrais
utilizados no contexto da engenharia de biossistemas, discutindo aplicagdes no campo, na agroindustria
e na pesquisa cientifica. Fundamentos de eletrbnica, instrumentagdo, controle e automagao sdo
apresentados, e como estes sdo aplicados com diversos sensores espectrais no controle de processos. O
conhecimento dessas técnicas e instrumentos capacitara o estudante com uma visdo critica dos
potenciais de aplicagdo dessas técnicas no campo e na agroindustria.

Inglés:

The goal of this course is to enable students to understand the fundamentals and techniques of a series
of instruments and spectral sensors used in the context of biosystems engineering, discussing
applications in the agricultural field, in agroindustry and in scientific research. Fundamentals of
electronics, instrumentation, control and automation are presented, and how these are applied with
spectral sensors in process control. Knowledge of these techniques and instruments will enable the
student with a critical view of the potential application of these techniques in the field and in
agroindustry.

JUSTIFICATIVA

Portugués:

Técnicas de controle e automagdo na engenharia dependem do bom sensoriamento de diversos
parametros fisicos. Nos Ultimos anos, o surgimento de sensores espectrais compactos, de baixo custo,
robustos e de anadlise rapida ou ndo-destrutiva, fez crescer fortemente suas utilizagdes no campo
agricola e na agroindustria, promovendo eficiéncia na realizagdo de tarefas e utilizacdo de recursos.
Esses instrumentos estdo a cada ano subtituindo uma série de analises fisico-quimicas laboriosas e de
maior custo, principalmente na analise de solos, plantas e alimentos. Portanto, essa disciplina vem
contribuir para a formacdo de profissionais capazes de atuar e explorar o potencial dessas técnicas e
instrumentos em aplicagdes na engenharia de biossistemas.

Inglés:

Control and automation techniques in engineering depend on the good sensing of several physical
parameters. In recent years, the emergence of compact, low-cost, robust spectral sensors with fast or
non-destructive analysis, has strongly increased their use in the agricultural field and in agroindustry,
promoting efficiency in carrying out tasks and using resources. These instruments are, every year,
replacing a series of laborious and more expensive physical-chemical analyses, mainly in the analysis of
soils, plants and food. Therefore, this discipline contributes to the training of professionals capable of
acting and exploring the potential of these techniques and instruments in applications in biosystems
engineering.

CONTEUDO/EMENTA

Portugués:

1. Fundamentos de eletricidade e eletrbnica; Historico de aplicagdes na agricultura; Leis basicas e
dispositivos eletronicos; tipos de corrente, resistores; capacitores; indutores; fontes de tensdo; diodo;
led; transistor; microprocessadores;

2. Principios de Instrumentacdo; Instrumentos de medidas elétricas; multimetro; osciloscopio;
Grandezas e unidades; Tipos de sensores e suas caracteristicas; Métodos destrutivos e ndo-destrutivos;
3. Fundamentos de Controle e Automacao de processos; Tipos de Atuadores e suas caracteristicas;
Exemplos de dispositivos utilizados no campo e na agroindustria;

4. Sensores baseados em espectroscopias Opticas; Radiacdo eletromagnética; Espectro eletromagnético;
UV-Vis; Principios de funcionamento dos Instrumentos; Lei de Beer-Lambert; Calibracdo;

5. Sensores de espectroscopias no infravermelho: IR, Near-infrared spectroscopy (NIR), Raman;
Instrumentacdo; Espectroscopia de emissao atémica: Laser Induced Breakdown Spectroscopy (LIBS); X-
ray fluorescence (XRF); Instrumentos; Métodos e aplicacdes no campo e agroindustria;

6. Sensores de espectroscopia de Ressonancia Magnética: RMN de imagem, RMN, e EPR; Principio de




funcionamentos dos instrumentos; Discussdo de métodos e aplicacbes em Biossistemas;

7. Processamento de dados, sinais espectrais e no dominio do tempo; Aplicacées com métodos
estatisticos, Analises multivariadas e Aprendizado de maquina;

8. Aplicacbes na Agricultura; Analise de solos, alimentos e insumos; Determinacao de porosidade; argila,
matéria organica, ions, pH, e nutrientes;

9. AplicacGes na anadlise de plantas e sementes; Teor de dleo e umidade; Detecgdo de doencgas e danos;
Aplicacbes na analise ndo-destrutiva de alimentos, controle de qualidade e pos-colheita;

10. Métodos recentes na literatura cientifica com aplicagdes no campo e na agroindustria no contexto da
Agricultura Digital;

Inglés:

1. Fundamentals of electricity and electronics; History of applications in agriculture; Basic laws and
electronic devices; types of current, resistors; capacitors; inducers; voltage sources; diode; led;
transistor; microprocessors;

2. Principles of Instrumentation; Electrical measuring instruments; multimeter; oscilloscope; Quantities
and units; Types of sensors and their characteristics; Destructive and non-destructive methods;

3. Fundamentals of Process Control and Automation; Types of Actuators and their characteristics;
Examples of devices used in the field and in agroindustry;

4. Sensors based on optical spectroscopy; Electromagnetic radiation; Electromagnetic spectrum; UV-Vis;
Principles of operation of the Instruments; Beer-Lambert law; Calibration;

5. Infrared spectroscopy sensors: IR, Near-infrared spectroscopy (NIR), Raman; Instrumentation;
Atomic Emission Spectroscopy: Laser Induced Breakdown Spectroscopy (LIBS); X-ray fluorescence
(XRF); Instruments; Methods and applications in the field and agroindustry;

6. Magnetic Resonance Spectroscopy Sensors: Imaging NMR, NMR, and EPR; Instrument functioning
principle; Discussion of methods and applications in Biosystems;

7. Data processing, spectral and time domain signals; Applications with statistical methods, multivariate
analysis and machine learning;
8. Applications in Agriculture; Analysis of soils, food and inputs; Determination of porosity; clay, organic
matter, ions, pH, and nutrients;

9. Applications in plant and seed analysis; Oil and moisture content; Disease and damage detection;
Applications in non-destructive food analysis, quality control and post-harvest;

10. Recent methods in the scientific literature with applications in the field and in agroindustry in the
context of Digital Agriculture;
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CRITERIOS DE AVALIAGAO (maximo 160 caracteres)

Portugués:

- Trabalhos praticos (T)

- Provas (P)

Nota Final = [{(P1+T1)/2} + {(P2+T2)/2} + {(Pn+Tn)/2}]/ n.

No inicio das aulas o aluno devera ser informado dos critérios de avaliagdo adotados pelo docente
ministrante naquele semestre.

Inglés:

- Practical assignements (T)

- Exams (P)

Final Grade = [{(P1+T1)/2} + {(P2+T2)/2} + {(Pn+Tn)/2}]/ n.

At the beginning of classes, the student must be informed of the evaluation criteria adopted by the
professor in that semester.

Observacgoes:

Portugués:

Inglés:




