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“Por vezes sentimos

menor.”,





encoder. The proposal focuses on a practical demonstration of the Raspberry Pi’s ability to operate 





Figura 37: Debug OPC UA Browser com Node ID (ns=2,i=1) do objeto “Motor”

Figura 38: Debug OPC UA Browser com Node ID (ns=2,i=2) do objeto “Sensors” Parte1

Figura 39: Debug OPC UA Browser com Node ID (ns=2,i=2) do objeto “Sensors” Parte2

Figura 40: Debug OPC UA Browser com Node ID (ns=2,i=3) do objeto “Inputs”
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foi formulada ainda nos anos 1960 como “human supervisory control” que é uma resposta prática 
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em pequena escala (OPENJS FOUNDATION; IBM, 2025). Essa dualidade entre “com

completo” e “plataforma de I/O” simplifica a criação de experimentos reprodutíveis que envolvem 



sobre Node.js, que permite compor aplicações orientadas a eventos por meio da conexão de “nós” 
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Subscribe para distribuição eficiente de dados. Ao substituir o endereçamento “por registradores” 



se evitar topologias em estrela sem comutação e observar critérios de “peso” e “raio” da rede, 















𝑛𝑒𝑛𝑐𝑛𝑚𝑜𝑡 = 𝑑𝑚𝑜𝑡𝑑𝑟𝑜𝑑𝑎
𝑛𝑒𝑛𝑐 𝑛𝑚𝑜𝑡 𝑑𝑚𝑜𝑡𝑑𝑟𝑜𝑑𝑎

𝑛𝑒𝑛𝑐𝑛𝑚𝑜𝑡 =  (1,66,5) =  0,2462

𝑛𝑒𝑛𝑐 =  3450 ∗ 0,2462 =  849,2 𝑟𝑝𝑚



𝑃𝑃𝑅𝑚𝑜𝑡 =  10 ∗  (1,66,5) =  2,4615

𝑓 = (3450 ∗  2,4615)60  =  141,5 𝑝𝑢𝑙𝑠𝑜𝑠𝑠

𝑁 =  141,5 ∗  10 =  1415 𝑝𝑢𝑙𝑠𝑜𝑠
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HOST = “0.0.0.0”





























switch “MOTOR”























(ns=2,i=1) do objeto “Motor”



=2) do objeto “Sensors” Parte1

(ns=2,i=2) do objeto “Sensors” Parte2



(ns=2,i=3) do objeto “Inputs”







identificado como “Temperatura 1 Wire”. A 



é apresentado em um campo textual denominado “Status Motor 

MQTT”, alimentado diretamente pela assinatura do tópico de status, permitindo identificar, em 

componente do tipo chave, denominado “Controle Motor MQTT”, que publica valores booleanos 

bloco “1 Wire MQTT”, enquanto a é exibida em “MQTT Temp AHT10” 

em “MQTT Umid AHT10”. Além disso, o valor de 
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𝑛𝑒𝑛𝑐 = 60 ∗ 𝑓𝑃𝑃𝑅
𝑛𝑒𝑛𝑐 

𝑛𝑒𝑛𝑐 = 60 ∗ 148.24910 =  889.49 𝑟𝑝𝑚
𝑑𝑟𝑜𝑑𝑎 = 𝑑𝑒𝑖𝑥𝑜

𝑛𝑒𝑛𝑐𝑛𝑚𝑜𝑡 = 𝑑𝑒𝑖𝑥𝑜𝑑𝑟𝑜𝑑𝑎 = 1.66.5 =  0.2462

𝑛𝑚𝑜𝑡 = 𝑛𝑒𝑛𝑐0.2462 =  𝑛𝑒𝑛𝑐 ∗ 4.0625
𝑛𝑚𝑜𝑡 =  889.49 ∗ 4.0625 =  3613.5 𝑟𝑝𝑚
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Sensor de temperatura DS18B20 à prova d’água

https://en.acatech.de/publication/recommendations-for-implementing-the-strategicinitiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://en.acatech.de/publication/recommendations-for-implementing-the-strategicinitiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://en.acatech.de/publication/recommendations-for-implementing-the-strategicinitiative-industrie-4-0-final-report-of-the-industrie-4-0-working-group/
https://docs.circuitpython.org/projects/ahtx0/
https://www.sciencedirect.com/science/article/pii/S2215016125002341
https://www.analog.com/en/resources/technical-articles/guidelines-for-reliable-long-line-1wire-networks.html
https://www.analog.com/en/resources/technical-articles/guidelines-for-reliable-long-line-1wire-networks.html
https://altronics.cl/uploads/AHT10.pdf
https://ntrs.nasa.gov/api/citations/19690006779/downloads/19690006779.pdf
https://www.rfc-editor.org/rfc/rfc9110
https://www.kernel.org/doc/html/v6.1/hwmon/aht10.html
https://www.lemaqsautomacao.com.br/encoderincrementalrotativo600pulsose6b2-cwz5b/prod-9875781/
https://www.lemaqsautomacao.com.br/encoderincrementalrotativo600pulsose6b2-cwz5b/prod-9875781/
https://www.makerhero.com/produto/sensor-de-temperatura-ds18b20-a-prova-dagua/
https://www.modbus.org/docs/Modbus_Application_Protocol_V1_1b3.pdf
https://www.modbus.org/modbus-specifications
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https://mqtt.org/
https://csrc.nist.gov/pubs/sp/800/82/r3/final
https://docs.oasis-open.org/mqtt/mqtt/v3.1.1/os/mqtt-v3.1.1-os.pdf
https://docs.oasis-open.org/mqtt/mqtt/v3.1.1/os/mqtt-v3.1.1-os.pdf
https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.pdf
https://docs.oasis-open.org/mqtt/mqtt/v5.0/mqtt-v5.0.pdf
https://www.ia.omron.com/products/family/487/specification.html
https://reference.opcfoundation.org/Core/Part1/v104/docs/
https://reference.opcfoundation.org/Core/Part1/v105/docs/
https://nodered.org/docs/getting-started/raspberrypi
https://www.mdpi.com/2079-9292/11/2/230
https://www.mdpi.com/2079-9292/11/2/230
https://www.primtec.com.br/kit-suporte-metalico-roldana-para-encoder-incremental-com-amortecimento-de-impacto
https://www.primtec.com.br/kit-suporte-metalico-roldana-para-encoder-incremental-com-amortecimento-de-impacto
https://www.raspberrypi.com/documentation/computers/os.html
https://www.raspberrypi.com/products/raspberry-pi-3-model-b/
https://www.rfc-editor.org/info/rfc9110
https://www.rfc-editor.org/info/rfc9110
https://sawers.com.pe/modulo-mosfet-aod4184a-pwm-/
https://scadabr.org/


https://sourceforge.net/projects/scadabr/files/Software/Docs/Manual%20ScadaBR.pdf/download
https://www.usinainfo.com.br/sensor-de-temperatura/sensor-aht10-de-alta-precisao-para-medir-temperatura-e-umidade-5691.html
https://www.usinainfo.com.br/sensor-de-temperatura/sensor-aht10-de-alta-precisao-para-medir-temperatura-e-umidade-5691.html
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