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Problem Statement

A way to accurately and efficiently determine the 
level of freshness of meat products to improve 

sanitary and health concerns for at-home cooks and 
ultimately reduce food waste.



Intended User

● At-home every day cooks 
● Main concerns

○ Food safety 
○ Food waste 
○ Affordability  

● Product can be used by anyone 
○ Little/no interpretation required 
○ Clear indicator 
○ Accessibility



Design 
Process



Project Plan Progress

● Phase 3 
● Key milestones 

○ Concept Selection 
○ Design Inputs 
○ Early Prototyping



Concepts

Container Strips/swabs Probe

Companion Ball FoodSniffer 2.0 Mass spectrometry?



Pugh Matrix



Concept Selection
● Key Criteria 

○ Feasibility 
○ Ease of use 
○ Reusability
○ Fast, minimally invasive, 

accurate 
● Highest Scoring Concepts 

○ Bacteria/Moisture Probe (81) 
○ Phone app (91.5)
○ Temperature companion ball 

(78) 
● Rethinking selection criteria → 

Time/Temperature Sensing 
Container 



Sketches
● Container with Arduino lid for time 

and temperature detection

● Two buttons for reset and start

● Two different display ideas: 
red-yellow-green stoplight and 
word/smiley face display



Key Design Inputs



Key Design Inputs



Design Features
● Container design for food storage

● Records temperature fluctuations

○ 0.2 ℃ after 1 minute time increment

● Visual output for user

○ Fresh, starting to spoil, and spoiled

● 1MB memory

○ 87 sampling days (sampling every minute)

● Battery lasts for a minimum of a month



Prototype



Prototype
Temperature Sensor DTH11

(prototype) LCD screen display current 
temperature and area under the curve (/1000) 
over threshold area (/1000)

(prototype) 3 LEDs
Green: safe
Yellow: warning (area > max/2)
Red: spoiled (area > max)



Prototype



Fault Tree Analysis 1



Fault Tree Analysis 2



Fault Tree Analysis 3



Risk Analysis
● Made directly from Fault Tree Analysis
● No resulting “red” scores using risk mitigation



Next Steps
● Prototype Construction

● Design Verification

○ Acceptance Criteria Testing

○ Input/Output Verification

● Revise Prototype

● Design Validation

● Continued user research/feedback!



Challenges
● Visual user display

○ Device accessibility

● Making device easy to wash

○ Electrical components



Other

Challenges:
● Finding time to meet and complete 

assignments
● Assignment distribution

Teamwork:
● Working together on zoom
● Meeting once or twice each week



Questions?
Thank you!


