
Recipes 

UPC Weight 

 

Scan 

Weigh 
Wireless 
Transmission 

Recipe 
Output 

Undergraduates:  

Michael Gerstein, Jesse Farfan, Juan Antialon, Karen Flores 

Advisor: Dr. Chris Rose 
 

Goal: 
The Refrigerlator is designed to revolutionize the kitchen of the 
average home owner. Our system serves to develop an inventory 
of items in a refrigerator, and calculate a list of recipes that the 
user is able to produce based on their products.  

Logistics: 
The breakdown of our system can be separated into four 
portions; scanning, weighing, wireless transmission, and data 
analysis. The product’s UPC code is scanned, and then placed 
on a weighing device. The scanner transmits the UPC code 
information to the user interface via USB, and the scale 
wirelessly transmits the weight information to the user 
interface via single-board microcontroller. As the user interface 
accumulates the refrigerator inventory data, our system 
calculates all recipes involving the products in the user’s 
refrigerator. 

 

Charged Coupled Device (CCD): 
The charged coupled device was optimal for our project 
because it is a programmable scanner that has a USB 
cord which enables easy transmission of UPC 
information. The purpose of the scanner is to send the 
product data to the interface for data analysis. After the 
scanner transmits the UPC code to the interface, we 
have designed a function to output the exact product 
name based on the information. 

Strain Gage: 
The strain gage system we developed is unique in 
the sense that we used reverse engineering in our 
development. The purpose of the strain gage is to 
associate weight with the products that are placed 
in the refrigerator. This allows the system to 
calculate the amount of each item. A strain gage is 
essentially a resistor at rest, and when a force is 
applied the resistor undergoes a strain (stretches). 

 

 

 

 

 

  
 
 
 
 
 
This stretch causes a change in resistance, and 
thus a change in voltage. Our system acquires this 
voltage change, amplifies the output, and 
determines how much force is being applied to the 
resistor (how much weight). 

Arduino: 
The single-board microcontroller is  
secured inside of the strain gages 
and wired to read the voltage across 
the resistor of the strain gage. The  
arduino  converts the voltage into  
weight, then sends  
the value to the  
user interface  
where it is stored  
inside of the  
system’s database.  
In order to send the  
signal wirelessly, the arduino uses 
zigbee antennas to communicate to 
the user interface. Once the arduino 
sends the data, it is stored into a text 
file. The text file is linked to the 
database which will store the values 
to the corresponding items being 
scanned. 

Data Base: 
The data analysis portion  
our project takes place 
in a Microsoft Excel  
File. The file is  
comprised of four  
parts; the refrigerator  
inventory (which is  
constantly refreshing),  
the recipes that we have  
implemented ourselves,  
the list of recipes you can  
make based off the  
ingredients currently  
available, and the directions  
required to cook up the recipes. The first 
tab (refrigerator inventory) is dependent 
on the information scanned by the 
barcode, the second tab is dependent on 
the recipes inputted by the user, the third 
tab is dependent on tab one and two, and 
the fourth tab is dependent on tabs one 
through three. 

 

 

 

Future Conquests: 
 
The idea of a user interface on a refrigerator, that tracks the every 
day data of your fridge is unique and brings for future potential. 
With a more advanced data analysis, a futuristic version of this 
system can notify the user; when their products expire, develop 
trends of the users purchases, compile shopping lists based on 
trends, order the products on the shopping list, estimate weekly, 
monthly, and annual expenses, calculate expenses based on a 
user budget, and incorporate a savings feature that tracks 
coupons and compares local shopping center prices. In addition, 
incorporating an RFID system to eliminate the constant scanning 
of items would be user friendly and efficient. RFID combined with 
refrigerator shelf-scales would increase user-friendliness. This 
technology would require the shelf to measure the perimeter of 
the product’s bottom, and calculate the force applied based off 
the area of that perimeter.  
 
 
 
 


