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Problem & Motivation

* Traditional detectors only provide local alarms

* Large facilities need remote alerts

* Existing 10T solutions often use uncertified sensors
e Goal: Add loT capabilities to certified detectors
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Proposed Architecture

 Commercial Smoke Detector Transmitter (CSDT)
 Commercial Smoke Detector Receiver (CSDR)

e Random Pause Pulse Frequency Coding (RPPFC) wireless
protocol

* Preserves detector certification and reliability
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Integration Scenarios

e Standalone remote alarm
systems

* Smart home integration

* |oT / cloud monitoring
platforms

e Optional LoRa extension

(~1 km)
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CSDT Design

» Uses detector power/alarm signals

e Activates only during alarm events
* RF433 transmitter + ATtiny85 MCU
* Ultra-low standby consumption
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Signal Coupling Methods

* Fully invasive: highest
reliability
* Minimally invasive:

microphone + LED
sensing

* Non-invasive: external
sensing only

* Trade-off between
reliability and installation

effort
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RPPFC Communication Protocol

* RF433-based transmission

* Randomized transmission intervals

* Reduces collisions and interference

* No ACK or network infrastructure required
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Receiver & Detection Logic

* Rule-based signal validation

* Frequency tolerance checking
e Optional duty-cycle validation
* Reduces false alarms

Home system

Collector




Experimental Results

* Open field range: ¥98—-100 m

* Indoor range: 60 m

* LoRa extension: ¥950 m

* PRR >95% and low latency

* Near-zero standby power (invasive methods)



Conclusions

* Retrofit solution for certified detectors

* Reliable and low-power IoT integration

* Improved communication with RPPFC

* Cost-effective and scalable

e Future work: loT platform integration & deployment



Thank you, Q&A?

To project:

ARCA: ARtificial intelligence platform to prevent Climate change natural hazArds
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