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In recent decades, the need for increased security has arisen. Current methods to 
ensure public safety include screening of bags and people using costly X-rays, metal detectors, 
and human labor. However, these methods are currently very expensive and a lower-cost 
method would allow for more accessible security. Current research for economical alternatives 
include using 60 GHz radios and radar to perform object detection and imaging, which require 
specialized hardware that may not be widely available. However, we plan on having the same 
functionality using commodity Wi-Fi. Wi-Fi has emerged as a prevalent wireless networking 
method using radio waves to communicate between devices. Each data frame sent by a WiFi 
card is associated with a property called Channel State Information (CSI) which describes the 
properties of the Radio Frequency wave, including signal strength and phase. The CSI of a 
signal changes as it propagates through different kinds of materials. Thus, CSI can be used to 
classify objects based on their material composition. We can apply this to detect different 
objects in bags for security related reasons allowing a low-cost alternative to current in bag 
detection methods. In order to do this, we will obtain data related to each material, perform 
signal processing, and extract features of the processed signal. Afterwards, we will use machine 
learning to perform classification of the objects’ material and shape. 
 


