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Introduction/Background
General Description:
● Product Name: FooMinder
● Main Component:

○ Android App
■ Record receipts from grocery stores
■ Scan and extract grocery from the receipt
■ Set up reminder based on expiry date

○ Fridge Detector
■ Make sure the environment of storage is desirable
■ Built-in sensors continuously detect chemicals inside the fridge
■ Monitor environment inside the fridge

Basic Purpose:
● Keep track of the groceries and organizing them at the same time
● Thus reduce food waste 4



Background/Motivation
● Roughly one-third of all food produced globally is either lost or 

wasted [1]
○ Less food waste would have positive influences on climate change and 

sustainability [2]

● Similar products in the market
○ Alpha Mos
○ Scensive Ltd
○ Smiths Detection

■ Be used strictly as a laboratory instrument
■ Need to be individually calibrated for specific applications [3]

○ Our choice of targeting families has strong potentials in the market
[4]
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Background/Motivation
● People tend to buy a lot of vegetables, fruits 

and meat at once and use the refrigerator as a 
place to store food for a long time
○ Nutrition loss
○ Tend to forget
○ Lead to food waste

● If we can reduce such food waste
○ Save money on buying groceries
○ Help accomplish the world’s sustainable goal

● Provide an accurate and effective solution to 
this problem

[5]6



Business Case & Costs
Current Market

1. Smart home automation for food management and fridge is not 
popularized.

2. The smart fridge is not affordable for most people.
3. The most common way to test freshness level is to sample and use 

needle detector (“stab-in”).
4. Such mobile application which can acquire food information at any 

time that is not commonly used.
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Business Case & Costs
Finance:

We will be funded  and 
supported by Engineering 
Science, Faculty of Applied 
Science, Simon Fraser University. 
And the funding will be mainly 
used in buying some hardware 
parts to construct our sensor 
array. 

Cost List
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Business Case & Costs
Potential Improvement And Competition

Four main factors:

1. Cost issue
2. Functionality and experience of mobile application
3. Accuracy of results
4. Size of sensor array
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Ideal Customer
Main targets

1. Suitable for families.
2. Useful for most restaurants or catering industry.

[6] [7]
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Technical Case
System Overview
● Designed to consist of a APP 

and a detector.
● The detector built with three 

sensors
● Detector will send data to APP 

through Bluetooth. (440)
● The APP can recognizes 

different layouts of receipts
● Sustainability: cradle-to-cradle 

design principle. Ecology, 
Economy and Equity. 11



Detector-system overview

Detector Front View

Detector Inside View
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Detector-Materials
● power supply provides a voltage of 

6V, which is supplied to each unit by a 
DC-DC converter.

● Sensor array unit consists of a CO2 
sensor, an alcohol sensor and a 
temperature /humidity sensor. We 
can get the chemical concentration, 
temperature and humidity.

● Arduino process the result from 
sensor array and passes the signal to 
the Bluetooth module

● LCD Display feedback information 
and results

● Bluetooth(440)
13



Detector-Arduino
● The CO2 sensor uses the analog pins 

A0 and A1 in conjugation with the 
Software serial library to run the UART 
protocol. 

● The Alcohol sensor uses analog pins on 
the Arduino. 

● Temperature sensor connect with the 
Arduino over a serial bus. 

● The LCD screen uses SDA and SCL to 
connect with the Arduino using the I2C 
protocol. 

● The switch is connected to the 
breadboard
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Detector-sensor standard

[8]

● Most papers mentioned studies that when 
foods like apples are getting spoiled, the 
concentration of CO2 is 0-5%VOL

● The ranges for alcohol are around 20-100 
ppm for rotten meat

● The temperature in the fridge is between 
0°C to 10°C

● In the refrigerator,  the optimal average 
relative humidity is within a range of 
70-80%.

Ex: if the concentration of alcohol is over than 
100 ppm, according to the table as shown, we 
can determine whether a particular type of fruit 
is spoiling.
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Detector-alcohol sensor 
Alcohol Sensor: MQ-03

● Alcohol sensor should be able to 
detect in the range 20-100 ppm.

● Test: Perfume
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Detector-co2 sensor
CO2 SENSOR: MH-Z14

● Cppm = 2000 × (TH − 2ms) / (TH + TL − 
4ms)  [9]

● CO2 sensor should be able to 

detect in the range 0-5% VOL

● Test: Breathe on it
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Detector-Temperature & Humidity Sensor
Temperature & Humidity SENSOR: DHT-22
● Temperature Range: 0°C - 10°C
● Humidity Range: 70-80% at 4°C
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Android App
Designed to help the users to keep track of items they have in the fridge

● Recognize receipt and output all 
items for users

● Pull fruit/vegetable duration 
data from web

● Store items into database
● Get the concentration of 

fruits/vegetable in the fridge
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Risk analysis & Management
Potential project risks and remediation:

Product Risks: Remediation:

● Unable to recognize faint text ● Increase contrast/dark areas of image
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Risk analysis & Management
Potential project risks and remediation:

Product Risks: Remediation:

● Small, long and densely 
spaced receipts

● Failing to recognize text 
entirely

● Scan receipts in blocks and 
recognize them individually

● Partially recognized words can 
use spell check correction

● Option for users to manually 
entering items
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Risk analysis & Management
Potential project risks and remediation:

Product Risks: Remediation:

● Sudden concentration droppage 
when opening fridge door resulting in 
incorrect readings of fridge 
environment

● The concentration levels acquired 
from our detector can be periodically 
fetched and transmitted to our 
application, letting users monitor the 
status of the fridge environment at all 
times
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Risk analysis & Management
Potential project risks and remediation:

Schedule Risks: Remediation:

● Unable to meet deadlines
● Integration of hardware and 

software 
● Testing/debugging and 

rewriting code

● Decide whether or not 
deadline can be pushed back

● Focus on core functionalities 
of our project

● A consensus on the time 
needed to complete a task for 
each team member
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Adherence to Standards
● Meeting certain standards is important
● Source: Organizations like IEC, IEEE and CSA

○ Help standardize requirements for electrical appliances, Ingress Protection (IP) 
rating, communication protocols etc.

○ Protect users from misuse of the device and help with compatibility. 

● Follow these standards during our design procedure can lead to 
success
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Adherence to Standards
Standard ID Description

IEC 61558-1:2017 Safety of transformers, reactors, power supply units and combinations thereof - 
Part 1: General requirements and tests [10]

IEC 60086-1:2015 Primary batteries - Part 1: General [11]

IEC 60050-904:2014 International Electrotechnical Vocabulary (IEV) - Part 904: Environmental 
standardization for electrical and electronic products and systems [12]

CAN/CSA-ISO/TR 
14062-03 (R2013)

Environmental Management - Integrating Environmental Aspects into Product 
Design and Development (Adopted ISO/TR 14062:2002, first edition, 2002-11- 01) 
[13]

IEEE 1621-2004 IEEE Standard for User Interface Elements in Power Control of Electronic Devices 
Employed in Office/Consumer Environments [14]
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Self-Reflection
● The key to teamwork is communication
● Weekly internal meeting to make sure everything is working well
● Time management and task management are crucial
● Open discussion and let every member bring something unique
● Continue with overall positive reflections and motivate each other 

into 440
● Will meet more often and involve more testing for 440
● Let every member get to the core design specifications of both 

hardware and software side to get experience and different 
perspectives
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CUrrent Progress
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CUrrent Progress
Estimated Actual-to-Date

Proof-of-Concept Aug 14, 2019 Partially realized

Beta Prototype Late October Expect main 
functions 
completed

Final Product Early December Expect satisfactory 
main function 
performance
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Brief Plan For 440
To-do List:
● Hardware:

○ Replace LCD screen with a tri-color LED
○ Establish Bluetooth on board
○ Design own PCB board
○ Enclosure for the detector

● Software:
○ Improve text convertor
○ Establish Bluetooth connection with the detector
○ Set up data transmission
○ Implement UI
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Demo
● Image to Text Convertor
● User Interface
● Detector Prototype
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Conclusion
● In progress 

○ Detector can detect the temperature, humidity and chemical 
concentration

○ The current state of the android application can recognize most 
of the words in a receipt, saving values into the database, and 
connect to website for pulling fruit/vegetable durations

● Uncertainty
○ Keep working on the Image Processing
○ Establish Bluetooth on the detector and send 

data to APP
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Question?
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