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System: Challenges and Use Cases
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• Smart city

• Water monitoring benefits:

• Governments

• Citizens

• Identified gaps:

• Power consumption

• Communication

• Real-world challenges

• Scalable framework

Introduction
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Proposed Method
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Framework parts:

• End device

• Arduino

• ESP32C6

• LoRa

• Edge

• LoRa gateway

• Cloud

• The Thing Network

• InfluxDB

• Grafana

Proposed Method
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Implementation

University of New Brunswick | Analytics Everywhere Lab
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Four end device configurations:

• Raspberry Pi

• 5 hours of operation

• A: ESP32C6

• 867% improvement over Raspberry Pi

• B: ESP32C6 + Deep-sleep

• 43% improvement over config A

• C: ESP32C6 + Deep-sleep + Relay

• 43% improvement over config B

Experiments
Power Consumption Analysis
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Operation hours calculation:

𝑇𝑖𝑚𝑒 ℎ =
𝐵𝑎𝑡𝑡𝑒𝑟𝑦 𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝐴ℎ ∗ 𝐵𝑎𝑡𝑡𝑒𝑟𝑦 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑉)

𝐶𝑖𝑟𝑐𝑢𝑖𝑡 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐴 ∗ 𝐶𝑖𝑟𝑐𝑢𝑖𝑡 𝑉𝑜𝑙𝑡𝑎𝑔𝑒 (𝑉)

With a standard 10,000mA battery:

• Current draw regarding the sampling rate (Blue Line)

• Operation hours regarding the sampling rate (Red Line)

Maximum sampling rate to operate about one year is 15m

Experiments
Power Consumption Analysis
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Real-world challenges:

• End device safety

• Citizen training

• Floating structure

• Wind and tidal forces

Experiments
Grand Lake
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25. D z mb   2024University of New Brunswick | Analytics Everywhere Lab 12



25. Dezember 2024 13

•   ood Mo   o   g

•                 o 

• G    -  u    g  

•  u b d        o  

•       Po  u  o  M   g m   

•       m          o 

• p      o 

Use c ses

           of       u     k |                      L b



     

         

                                  

          

Conclusion

25. Dezember 2024           of       u     k |                      L b 14



25. Dezember 2024 15

• We designed and implemented a remote water monitoring framework.

• Long distances 

• Long term monitoring

• We tested our prototype in the Grand Lake.

• Discussed real-world deployment challenges

• We provided a comprehensive analysis of power consumption.

• Tested several architectures 

• We discussed some possible applications of our system.

Conclusion
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