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With the growing density and variety of wireless devices in Software and Hardware Methods This research demonstrates that adaptive
modern environments, the design of radio frequency (RF) ° MXG NS183A Analog A setup containing an attenuator, power detector, and Arduino microcontroller was constructed to mimic FSL tuning search algorithms can effectively automate
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receiver performance. Within this context, this project i;)etecwr AREREY > ® 6000 Mz ; achieved the best overall .b.alance .of
supplements existing work on automatic calibration techniques 5V DC Power Supply : @ fooo M — . convergence spefzd. apd precision, while
based on signal power detection and digital control of analog RF Programmable R % 2.4 GHz Signal | Attenuator sl L OWEr kSUPIﬂYJ b1na1.'y seargh mlnlmlzed the number of
front-end circuits. The project involved the investigation of how .. . | | Generator | | ) | Detector ?equlred lierations. Th? success.ful
different signal waveforms affect the accuracy of power . Arc37257C Function 40 o 20 T . 1mplement?1t10n of automatic FSL tuning
detection methods, experimental measurements using a power  Geanerator o Luput Power (dBim) . - ) : 4.,(.{, further Vah.dates. the f§a51.blhty. of replacing
detector as part of a prototype setup, and the refinement of the . Tgpice f;%;;e 3c;lfa()gvgse rﬁff?fé’iﬁiﬁ?iffsfﬁ;ﬁfiﬁ?&;ﬁ i;ﬁfg)g; Dpirflfe;ef; _ : | Arduino . manual calibration with intelligent search-
current measurement setup to support more reliable and f__li _________________ seven varied signal frequencies while adjusiing input powers e AN T ) based optimization. Future work will focus
comprehensive characterization of interference suppression [ roversunly | [ Funcion Generuor| ( Arduing o0 on evaluating the System across a .V‘.’lder
capabilities. The resulting measurements improved the precision . :_/‘\ DE on PC /' range f)f operating COIldl.thnS,
and repeatability of power detection under varying waveform i[ "o Code. } [ poverDecor | N N /o - _+  1mplementing the framework on dedicated
conditions, providing a more robust experimental foundation for o | i ]i Figure 3: Experimental measurement setup. Feedback loop with power detector and emzaedded hardware, apd exploring hybrid
validating automatic calibration algorithms and advancing the ‘""" ) Arduino control for attenuation selection based on input signal power. and machine learning-assisted search

broader goal of building interference-resilient RF receivers.

techniques to further improve calibration
Results speed and robustness.
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