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Abstract: This conference summary presents a design plan for the issue of people unintentionally leaving 
behind their personal items. Based on the technical and user requirements gathered, as well as important design 
considerations, a solution involving radio-frequency technology is developed. The design solution consists of a 
mobile application, an RF reader, RF tags, a 3D-printed phone case, and a 3D-printed case for each tag. The 
Android application allows the user to control the notification settings, as well as add, edit, and delete tags. Its 
main functionality is to notify the user when a tagged item goes out of a specific range. The electronic 
components include a microcontroller with a transceiver and antenna, and a coin battery to power the tags. The 
RF reader attached to the phone receives pulsed RF signal from the tags and uses this data to determine the 
range of each tag.  

 
1. INTRODUCTION 

Forgetting one’s personally important items 
either at home or at a public location is a rather 
common problem found in today’s fast-paced 
society. With an increase in the average number of 
personal items being carried around throughout the 
day, it is becoming progressively more difficult to 
keep track of all possessions. Busy lifestyles and 
hectic schedules take such a toll on people’s mental 
health that they are unable to keep track of their 
belongings during the course of a typical day [1]. 
Physical and online Lost-and-Found’s are popular 
solutions to this problem in society. However, it 
would be safer to prevent individuals from forgetting 
their personal belongings in the first place. 

 This can be achieved with a reminder 
system that notifies the user when an important item 
goes out of a certain range at any given place and 
time. The system uses a portable-sized RF reader 
and active tags to detect the user’s personal 
belongings, as well as an Android application that 
receives the data from the RF reader to display the 
necessary information. The system is usable by 
anyone that carries around personal items, at any 
given time and place. Examples of the operating 
environment include schools, offices, shopping 
centres, airports, restaurants, hotels, cars, trains, 
and home (when the user is leaving). One restricted 
operating environment is the airplane where all 
wireless technology is required to be turned off 
before takeoff. 

 Most products out in the current market that 
target this issue come with several disadvantages 
for the user, including being bulky, battery-draining, 
and very expensive, despite the small range of tag 
detection it offers. According to user reviews, these 

products are also known to cause too many false 
alarms. 

2. PROBLEM STATEMENT 
People often forget to take their personal 

belongings with them when leaving home or a public 
place. Current solutions come with various usability 
problems, such as an inconveniently large tag size, 
too many false alarms, and short detection range. 

3. DESIGN CONSIDERATIONS 
The main factors considered in the design 

decision process include financial cost, physical 
size of the tags, and the range offered by the 
technology. The cost of one package could not 
exceed $60 for consumer use. As well, it was crucial 
that the tags be small and lightweight enough for the 
users to carry around comfortably and attach to 
almost any common personal items. Lastly, the 
range between the detector (reader) and the tags 
must be at least 2 metres in length. 

4. DESIGN SOLUTION 
The design solution consists of five main 

components: a mobile application, a radio-frequency 
reader, radio-frequency tags, a phone case for the 
RF reader, and a case for each individual tag. 

4.1 Mobile Application  

The main function of the Android application, 
the system’s UI, is to notify the user whenever any 
of the tags go out of a certain range. Figure 1 shows 
some example screenshots of the UI. The 
application shows the status of all the user's tags 
that are on, whether or not the item is in or out of 
range, and also allows the user add, edit, and delete 
tags. It has a notifications preferences screen in 



which the user is able to turn the overall notification 
sound alarm and/or vibration on/off. 

 
Figure 1: User Interface. 

4.2 RF Communication  

 The RF tags are attached to the user’s 
personal belongings. The electronic components of 
the tags contain a microcontroller, which is 
programmed to pulse radio frequency signals, with a 
transceiver and antenna. The electronics for the 
phone contains a transceiver, which receives pulsed 
data (RF signal) from the tags. This information is 
used to determine the tags sending the signal and 
their corresponding signal strength. The transceiver 
communicates with the microcontroller and sends 
the data using serial communication. 

 
Figure 2: Transponder + MSP430 UART. 

4.3 Connection to Android  

 A microUSB to USB connector is used to 
connect the tag to a smartphone, while a USB on-
the-go cable is used to enable proper 
communication between the tag and the 
smartphone. This allows peripheral (portable) 
devices to connect to each other because regular 
USB only allows peripheral devices to be connected 
to PCs. An adapter was coded in order to access 
the serial data from the tag to be used in the 
Android app. 

A coin battery that is used to power the tags 
and a holder are soldered onto the microcontroller, 
and a switch is connected to turn the power on and 
off. 
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