CHAPTER FIVE
5.0 RECOMMENDATION AND CONCLUSION

5.1 Suggestions for Further Research\

1. Integration with Voice Assistants: Explore how Arduino-based Bluetooth systems can be
integrated with voice assistants like Google Assistant, Alexa, or Siri to enhance usability and

accessibility.

2. Security Enhancements in Bluetooth Communication: Investigate encryption methods and
secure pairing mechanisms to protect home automation systems from unauthorized access and

Bluetooth-based attacks.

3. Power Efficiency Optimization: Research ways to reduce power consumption of Arduino and
Bluetooth modules in home automation, especially for battery-operated or energy-sensitive

applications.

4. Scalability and Multi-Device Management: Study techniques to scale a Bluetooth-based

system to support multiple devices efficiently without interference or performance degradation.

5. Hybrid Communication Systems: Investigate combining Bluetooth with other communication
technologies (like WiFi, Zigbee, or LoRa) for extended range, reliability, and redundancy in

home automation networks.



6. Smart Energy Monitoring and Control: Explore how Bluetooth-enabled Arduino systems can
be used for real-time energy monitoring, automated load management, and smart scheduling of

appliances.

7. Mobile App Development for Enhanced User Experience: Conduct research on designing and
optimizing custom mobile applications that interface with Arduino via Bluetooth for intuitive

and user-friendly control.

1.2 PROBLEMS ENCOUTERED

Numerous times, the software code had to be redone due to small mistakes like missing letters or
incorrect case. This is a result of case sensitivity in the C++ programming language because the
Arduino code is advancing of ¢ program.
Electronic components used in the project are vulnerable to damage from stress and
electrostatic discharge. The damaged components were swapped out for new ones.
The risk of ordering unavailable component in the local area is one of the challenges
encountered in the progress of the project.

5.3 CONCLUSION

The development and implementation of a home automation system using the Arduino UNO and
the HC-05 Bluetooth module have demonstrated the feasibility and effectiveness of creating a low-
cost, user-friendly, and reliable solution for controlling household appliances remotely. By
leveraging Bluetooth technology, users can easily operate devices such as lights, fans, and other

appliances through a smartphone application without the need for internet connectivity.
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