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“… to create a culture of entrepreneurship within the technical community of UCLA 

by offering seminars on entrepreneurial education and creating an environment for 

students to discuss, network, educate and start companies” 
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Ultraviolet Guardian (UVG) 
Estimating the Pedestrians Ultraviolet Exposure 

before Stepping Outdoors 

Presenter 
Jerrid Matthews 

 

Network Research Lab 
Computer Science Dept.  

University of California, Los Angeles 
 



Motivation - Skin Cancer 

Skin Cancer 
• Sun over-exposure protection and skin cancer prevention 

• Basal and squamous cell are least severe and make up 95% of all skin 
cancer occurrences 

• Melanoma is the most dangerous and causes 75% of skin cancer 
related deaths 

Reference: Center for Disease Control and Prevention, “Dengue in tropical and subtropical regions” 

Accomplished Works 
• “A wireless embedded device for personalized ultraviolet monitoring,”, BIODEVICES, 

2009 

• “Ultraviolet guardian – Real-time Ultraviolet Monitoring: Estimating the 
Pedestrians Ultraviolet Exposure before stepping Outdoors.”, MobileHealth, 2012 

‒ UCLA Provisional Patent has been Filed 



Problem - Personal UV Monitors 

Pros 

• Some store cumulative UV exposure history as user travels 
outdoors 

• Some give a recommended time to remain outdoors before 
over-exposure 

Cons 

• Exposure estimation algorithm assumes pedestrian is in direct sunlight 

• Environmental properties (e.g., trees, buildings…) are neglected 

• No solution on the market estimates pedestrian UV exposure along a 
path before stepping outdoors 



Goal of UV Guardian (UVG) 

• Recommend pedestrian travel routes that 
minimize UV exposure within reasonable 
deviation of the optimal route 

• Estimate pedestrian’s UV exposure traveling a 
path before stepping outdoors by leveraging 
crowd sourced UV irradiance sensor 
information 



Premise of UV Exposure Model 

• A user makes a trip on a sunny afternoon 
• Given start and end destination, time and, 

current location, pedestrians’ UV exposure is 
estimated with respect to the path and walking 
speed 



Some of the Work Items 

1. Develop graphs to display daily, weekly, monthly UV 
exposure history on Android app 

a) Avg. time outdoors per day 

b) Cumulative UV exposure per day, week, month, etc 

2. Develop GPS path tracking 

a) Simulate UV irradiance measurements taken using 
measurement dataset  

a) Do not yet have a UV irradiance sensor 

b) Estimate UV exposure with respect to tracked travel path 

3. Display real-time UVI using Bluetooth enabled sensor, along 
with recommendations 



Administration 
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“strives to create a strong culture of entrepreneurship within the technical 
community of UCLA. We enable entrepreneurs by creating an environment for 
them to discuss, network, educate and start companies” 
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