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Introduction

The rapid growth of the Internet of Things (IoT) has transformed
how energy consumption is measured, analyzed, and managed across
residential, commercial, and industrial sectors. Traditional energy
monitoring systems often rely on centralized data collection and cloud-
based processing, which can introduce latency, bandwidth overhead,
and privacy concerns. To address these challenges, IoT-based energy
monitoring systems increasingly integrate edge computing. By
processing data closer to the source, edge computing enables faster
decision-making, improved reliability, and more efficient energy
management. This combination plays a crucial role in supporting
smart grids, sustainable energy practices, and real-time operational
control [1,2].

Discussion

IoT-based energy monitoring systems consist of smart sensors,
meters, and connected devices that continuously collect data such as
voltage, current, power consumption, and environmental parameters.
These devices generate large volumes of data at high frequency. When
all data is transmitted to the cloud, it can strain network resources
and delay critical responses. Edge computing mitigates this issue by
performing data processing, filtering, and analytics at or near the data
source [3,4].

With edge computing, raw sensor data can be locally analyzed

to detect anomalies, peak loads, or equipment inefficiencies in real
time. For example, edge nodes can identify abnormal energy usage
patterns and trigger immediate alerts or automated control actions
without waiting for cloud-based analysis. This is especially valuable in
industrial environments where rapid responses can prevent equipment
damage and reduce energy waste.

Another significant advantage is improved data privacy and
security. Sensitive energy usage data can be processed locally, and only
summarized or relevant information is transmitted to the cloud. This
reduces exposure to cyber threats and helps organizations comply
with data protection regulations. Additionally, edge computing
enhances system resilience by allowing continued operation even
during network disruptions [5].

However, challenges remain in implementing edge-enabled IoT
energy monitoring systems. These include limited computational
resources at edge devices, system interoperability, and increased
complexity in system design and maintenance. Efficient resource
management and standardized communication protocols are essential
to fully realize the benefits of this approach.

Conclusion

The integration of edge computing with IoT-based energy
monitoring represents a significant advancement in smart energy
management. By enabling real-time data processing, reducing
latency, enhancing privacy, and improving system reliability, edge
computing addresses many limitations of cloud-centric architectures.
Although challenges related to scalability, standardization, and device
management persist, ongoing technological advancements are steadily
overcoming these barriers. As energy efficiency and sustainability
become increasingly critical, IoT-based energy monitoring supported
by edge computing will play a vital role in optimizing energy usage
and supporting intelligent, resilient energy systems.

References

1. Nutescu EA, Shapiro NL (2003) Ezetimibe: a selective cholesterol absorption
inhibitor. Pharmacotherapy 23: 1463-74.

2. British Pharmacopoeia (2011) The British Pharmacopoeial Commission, the
stationary office, UK, London 1408-1409.

3. Ashok Kumar, Lalith Kishore, navpreet Kaur, Anroop Nair (2012) Method
Development and Validation for Pharmaceutical Analysis. International
Pharmaceutica Science 2: 3.

4. Kaushal C, Srivatsava B (2010) A Process of Method Development: A
Chromatographic Approach. J Chem Pharm Res 2: 519-545.

5. Ray KK, Bays HE, Catapano AL, Lalwani ND, Bloedon LT, et al. (2019) Safety
and Efficacy of Bempedoic Acid to Reduce LDL Cholesterol. N Engl J Med
14; 380:1022-1032.

e
SciTechnol

U international Publisher of Science,  +
Technology and Medicine  ;

All articles published in Journal of Traumatic Stress Disorders & Treatment are the property of SciTechnol, and is protected by
copyright laws. Copyright © 2025, SciTechnol, All Rights Reserved.


https://www.google.com/search?q=Ezetimibe%3A+a+selective+cholesterol+absorption+inhibitor&sca_esv=87522dea2824ff52&sxsrf=ADLYWILKtAxrA65nnizXrpVovbq9HnqxJQ%3A1715077353808&ei=6QA6Zq36MK-N4-EP_fCOkAE&ved=0ahUKEwjtkr6DqfuFAxWvxjgGHX24AxIQ4dUDCBE&uact=5&oq=Ezetimibe%3A+a+selective+cholesterol+absorption+inhibitor&gs_lp=Egxnd3Mtd2l6LXNlcnAiN0V6ZXRpbWliZTogYSBzZWxlY3RpdmUgY2hvbGVzdGVyb2wgYWJzb3JwdGlvbiBpbmhpYml0b3JIAFAAWABwAHgBkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMA4gMFEgExIECSBwCgBwA&sclient=gws-wiz-serp
https://www.google.com/search?q=Ezetimibe%3A+a+selective+cholesterol+absorption+inhibitor&sca_esv=87522dea2824ff52&sxsrf=ADLYWILKtAxrA65nnizXrpVovbq9HnqxJQ%3A1715077353808&ei=6QA6Zq36MK-N4-EP_fCOkAE&ved=0ahUKEwjtkr6DqfuFAxWvxjgGHX24AxIQ4dUDCBE&uact=5&oq=Ezetimibe%3A+a+selective+cholesterol+absorption+inhibitor&gs_lp=Egxnd3Mtd2l6LXNlcnAiN0V6ZXRpbWliZTogYSBzZWxlY3RpdmUgY2hvbGVzdGVyb2wgYWJzb3JwdGlvbiBpbmhpYml0b3JIAFAAWABwAHgBkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMA4gMFEgExIECSBwCgBwA&sclient=gws-wiz-serp
https://www.google.com/search?q=The+British+Pharmacopoeial+Commission%2C+the+stationary+office%2C+UK%2C+London&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKR1feiTve3tXgtSedvdRzCBJUrMQ%3A1715077310780&ei=vgA6Zs2IL8qM4-EPuJmCuAc&ved=0ahUKEwjN3_vuqPuFAxVKxjgGHbiMAHcQ4dUDCBE&uact=5&oq=The+British+Pharmacopoeial+Commission%2C+the+stationary+office%2C+UK%2C+London&gs_lp=Egxnd3Mtd2l6LXNlcnAiSFRoZSBCcml0aXNoIFBoYXJtYWNvcG9laWFsIENvbW1pc3Npb24sIHRoZSBzdGF0aW9uYXJ5IG9mZmljZSwgVUssIExvbmRvbkgAUABYAHAAeACQAQCYAQCgAQCqAQC4AQPIFILENAME
https://www.google.com/search?q=The+British+Pharmacopoeial+Commission%2C+the+stationary+office%2C+UK%2C+London&sca_esv=87522dea2824ff52&sxsrf=ADLYWIKR1feiTve3tXgtSedvdRzCBJUrMQ%3A1715077310780&ei=vgA6Zs2IL8qM4-EPuJmCuAc&ved=0ahUKEwjN3_vuqPuFAxVKxjgGHbiMAHcQ4dUDCBE&uact=5&oq=The+British+Pharmacopoeial+Commission%2C+the+stationary+office%2C+UK%2C+London&gs_lp=Egxnd3Mtd2l6LXNlcnAiSFRoZSBCcml0aXNoIFBoYXJtYWNvcG9laWFsIENvbW1pc3Npb24sIHRoZSBzdGF0aW9uYXJ5IG9mZmljZSwgVUssIExvbmRvbkgAUABYAHAAeACQAQCYAQCgAQCqAQC4AQPIFILENAME
https://www.google.com/search?q=Method+Development+and+Validation+for+Pharmaceutical+Analysis&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJwXbAEaK8RYDKUJp8YdfAm4HiPSA%3A1715077262450&ei=jgA6ZqaNG47b4-EP5bW_oAw&ved=0ahUKEwimjPbXqPuFAxWO7TgGHeXaD8QQ4dUDCBE&uact=5&oq=Method+Development+and+Validation+for+Pharmaceutical+Analysis&gs_lp=Egxnd3Mtd2l6LXNlcnAiPU1ldGhvZCBEZXZlbG9wbWVudCBhbmQgVmFsaWRhdGlvbiBmb3IgUGhhcm1hY2V1dGljYWwgQW5hbHlzaXNIAFAAWABwAHgBkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMAkgcAoAcA&sclient=gws-wiz-sFILENAME
https://www.google.com/search?q=Method+Development+and+Validation+for+Pharmaceutical+Analysis&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJwXbAEaK8RYDKUJp8YdfAm4HiPSA%3A1715077262450&ei=jgA6ZqaNG47b4-EP5bW_oAw&ved=0ahUKEwimjPbXqPuFAxWO7TgGHeXaD8QQ4dUDCBE&uact=5&oq=Method+Development+and+Validation+for+Pharmaceutical+Analysis&gs_lp=Egxnd3Mtd2l6LXNlcnAiPU1ldGhvZCBEZXZlbG9wbWVudCBhbmQgVmFsaWRhdGlvbiBmb3IgUGhhcm1hY2V1dGljYWwgQW5hbHlzaXNIAFAAWABwAHgBkAEAmAEAoAEAqgEAuAEDyAEA-AEC-AEBmAIAoAIAmAMAkgcAoAcA&sclient=gws-wiz-sFILENAME
https://www.google.com/search?q=A+Process+of+Method+Development%3A+A+Chromatographic+Approach&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ-oeG2hh98lr7inuWZTGkh_VhSuA%3A1715077202557&ei=UgA6Zq_TIfSN4-EPyc-f6Ac&ved=0ahUKEwivxK67qPuFAxX0xjgGHcnnB30Q4dUDCBE&uact=5&oq=A+Process+of+Method+Development%3A+A+Chromatographic+Approach&gs_lp=Egxnd3Mtd2l6LXNlcnAiO0EgUHJvY2VzcyBvZiBNZXRob2QgRGV2ZWxvcG1lbnQ6IEEgQ2hyb21hdG9ncmFwaGljIEFwcHJvYWNoSABQAFgAcAB4AJABAJgBAKABAKoBALgBA8gBAPgBAvgBAZgCAKACAJgDAJIHAKAHAA&sclient=gws-wiz-serFILENAME
https://www.google.com/search?q=A+Process+of+Method+Development%3A+A+Chromatographic+Approach&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJ-oeG2hh98lr7inuWZTGkh_VhSuA%3A1715077202557&ei=UgA6Zq_TIfSN4-EPyc-f6Ac&ved=0ahUKEwivxK67qPuFAxX0xjgGHcnnB30Q4dUDCBE&uact=5&oq=A+Process+of+Method+Development%3A+A+Chromatographic+Approach&gs_lp=Egxnd3Mtd2l6LXNlcnAiO0EgUHJvY2VzcyBvZiBNZXRob2QgRGV2ZWxvcG1lbnQ6IEEgQ2hyb21hdG9ncmFwaGljIEFwcHJvYWNoSABQAFgAcAB4AJABAJgBAKABAKoBALgBA8gBAPgBAvgBAZgCAKACAJgDAJIHAKAHAA&sclient=gws-wiz-serFILENAME
https://www.google.com/search?q=Safety+and+Efficacy+of+Bempedoic+Acid+to+Reduce+LDL+Cholesterol&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJZDMafaxT9A0XIXPTz5Cad_cMzMQ%3A1715077146385&ei=GgA6ZryVF5yd4-EP9diS2AQ&ved=0ahUKEwi8isqgqPuFAxWczjgGHXWsBEsQ4dUDCBE&uact=5&oq=Safety+and+Efficacy+of+Bempedoic+Acid+to+Reduce+LDL+Cholesterol&gs_lp=Egxnd3Mtd2l6LXNlcnAiP1NhZmV0eSBhbmQgRWZmaWNhY3kgb2YgQmVtcGVkb2ljIEFjaWQgdG8gUmVkdWNlIExETCBDaG9sZXN0ZXJvbEgAUABYAHAAeACQAQCYAQCgAQCqAQC4AQPIAQD4AQL4AQGYAgCgAgCYAwCSBwCgBwA&sclient=gwFILENAME
https://www.google.com/search?q=Safety+and+Efficacy+of+Bempedoic+Acid+to+Reduce+LDL+Cholesterol&sca_esv=87522dea2824ff52&sxsrf=ADLYWIJZDMafaxT9A0XIXPTz5Cad_cMzMQ%3A1715077146385&ei=GgA6ZryVF5yd4-EP9diS2AQ&ved=0ahUKEwi8isqgqPuFAxWczjgGHXWsBEsQ4dUDCBE&uact=5&oq=Safety+and+Efficacy+of+Bempedoic+Acid+to+Reduce+LDL+Cholesterol&gs_lp=Egxnd3Mtd2l6LXNlcnAiP1NhZmV0eSBhbmQgRWZmaWNhY3kgb2YgQmVtcGVkb2ljIEFjaWQgdG8gUmVkdWNlIExETCBDaG9sZXN0ZXJvbEgAUABYAHAAeACQAQCYAQCgAQCqAQC4AQPIAQD4AQL4AQGYAgCgAgCYAwCSBwCgBwA&sclient=gwFILENAME

