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MOTIVATION
Ever went on a trip and realized mid-way that you forgot to pack 
something in your luggage? A charger, battery, or maybe a toothbrush? 
Ever wonder what happens to your luggage and valuables once you 
check your bag? Traveling can be stressful when you forget to pack 
certain essentials or when your items are damaged and you have no 
proof for an insurance claim. 
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PROBLEM STATEMENT
People have trouble remembering what they need to pack for specific 
events. A person may have one list of items they need to pack each time 
they go home for the weekend, and a another list for when they are just 
leaving their home. LoadOut will provide the ability to make persistent 
interchangeable lists and will passively update what items the person 
has packed, and notify the user if an item is missing.
Additionally, LoadOut can provide functionality for monitoring metadata of 
the bag’s journey, such as recording intrusions and substantial drops that 
could have damaged objects.
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What is LoadOut?

• LoadOut is a suitcase that uses RFID technology to help the user pack, allowing them to 
quickly swap between different “load out” lists of items. 

• Using multiple sensors, LoadOut can detect when your luggage may have been compromised 
or mishandled and let you know when the event occured when you retrieve your case.

Features of LoadOut
• Create customizable sets for different travel cases (Family Trip / Business Trip..ect)

– Add/Remove user-tagged items into a set
– A recorded database of user items in SQL

• Drop/Mishandling Detection
• Interaction logs
• User-End experience application connected via Bluetooth

PROPOSED SOLUTION: LoadOut
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Updated
System Specifications
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PHYSICAL SPECIFICATIONS
• No more than 4lbs

• Device should be resilient to outside RFID interference

• Final Prototype will be easy to store and pack
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SOFTWARE SPECIFICATIONS
• User should be able to dynamically add/remove items 

from database and check if an item is in the bag when it 
is in close range

• Device should be capable of recording and storing 
information about the status of the items and bag while 
out of wireless range of the user

– An interaction log will be recorded onto a SD card
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HARDWARE SPECIFICATIONS
• Must have at least 12 hours of battery life

• Must be capable of tracking ~20 items without 
substantial error

• LoadOut should work in the presence of metals and 
liquids

• Device should be able to determine if the container has 
been opened, and if so, if anything has been disturbed
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POWER CONSIDERATIONS
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POWER CONSIDERATIONS (cont)
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● We see at low duty cycle percentages the Pi consumes most of the power



POWER CONSIDERATIONS (cont)
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● At 10%, there is 72 minutes of read time, or 2160 read events
● LiPo batteries are well suited for our Wh needs, and weight restrictions
● The Pi is a meaningful target for optimization at low duty cycle percentages
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MDR Deliverables
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MDR Deliverables Update: JOSH
• “Configure RFID reading module to read and write to item tags, display 

information legibly for computing module”
– Read program in Java outputs data in JSON format for processing suite

• “Create PCB prototype (shared task)”
– As advised by the course coordinators, we transitioned from wanting to have 

the whole PCB designed to having a more general plan for the PCB.
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JOSH’S DEMO VIDEO
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MDR Deliverables Update: WILSON
• “Accelerometer & Gyroscope sensor extraction + processing”

– Extract Accelerometer & Gyroscope data
– Drop detection
– Output events into a JSON file for processing
– Additional feature: Micro-switch detection

• “Create PCB prototype (shared task)”
– As advised by the course coordinators, we transitioned from wanting to have 

the whole PCB designed to having a more general plan for the PCB.
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WILSON’S DEMO VIDEO
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MDR Deliverables Update: SMEEL
● Implemented a simple android Application to Connect to 

Raspberry pi and receive data.

● Established an RFCOMM channel for communication between a 
process running on the raspberry pi and android application

● Successfully sent RFID data and sensing data as a JSON file to 
the android  application for the Interface Module
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SMEEL’S DEMO VIDEO
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MDR Deliverables Update: NEYISSA
● Implemented an android studio application which allow user to 

enter items for a trip
○ These items are mapped to a tag ID and stored in a SQLite Database

● Modeling data coming from the Raspberry Pi and displayed it on 
the app
○ This data is stored in a different SQLite Database

● Compare the two databases
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NEYISSA’S DEMO VIDEO
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LIST OF HARDWARE AND SOFTWARE
RFID Module (Josh):

• Hardware
– Micro-LTE RFID Developer Kit

• Software
– Mercury API
– Netbeans Java IDE
– Altium

Sensing Module (Wilson):
• Hardware

– MPU-6050 on Breakout board
– Microswitch
– Raspberry Pi 4

• Software
– Python 3 (Thonny IDE on Raspberry PI OS)
– Altium
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Processing Module (Smeel):
• Hardware

– Raspberry Pi
• Software

–  Python
–  Android Studio

User Interface Module (Neyissa):
• Hardware

– Phone (user owns)
• Software

– Android Studio
– Microsoft Azure



COST ESTIMATES
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The extreme bulk of 
the x1000 QTY cost is 
the RFID reader, with 
merely $94.54 making 
up the rest of the cost



PROJECT MANAGEMENT
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Team Responsibilities:
• Team Coordinator: Josh
• Altium Lead: Wilson 
• Budget Management Lead: Neyissa 
• Online Presence Lead: Smeel
• Technical Responsibilities

– Josh: RFID Program/API running on PI, Design work on PCB
– Wilson: Sensor data extraction & event log output, Design work on PCB
– Smeel: Storing and Processing data on Raspberry Pi, Delivering Data to 

Android app via bluetooth.
– Neyissa: Getting data from Raspberry Pi and complete user interface



PROJECT MANAGEMENT
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Thank you!
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