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Internet of things sensors: constantly sensing but rarely seen

• The Internet of Things promise: better decision-making tools using current 
investments to improve efficiencies, effect the bottom line or improve safety

• Leveraging existing sensor assets is at the foundation of the Internet of Things –
large invisible systems 

• Technology is now enabling these large sensing systems to solve other problems 
never envisioned

• Businesses really do not know what data they have

Mayo Nissen

“People only see what they are prepared to see” 

- Ralph Waldo Emerson



Weather, like politics is local

• For many businesses, the best forecast 
is still to look out the window

• This is particularly true for retail & 
facilities operations

• Expected zones of impact can be very 
different than the actual zone of impact 

• Blind spots mask the view of exactly 
what is happening on the ground at a 
specific location 

• It is common for storms to have pockets 
with more intense storm damage hard 
to localize

We know an awful lot about the weather, but 
ultimately – you care about the current conditions 
and the forecast for where you live. Not a state to the 
west, not a county to the west, not a city to the west, 
but where you live. - Scott Dimmich



Clean reliable ground weather data is scarce

• North America has 9.4 million square miles, and approximately 43,000 zip 
codes. 

• Weather forecast and weather data is available for every one of them.

• There is not a reliable weather station (ground truth) at each location, and a 
business would be remiss to believe that there is a singular source of clean, 
reliable data for each location.



Large retailer (1,000s of locations)

• Big box retailer has seven 
retail locations potentially 
impacted within a weather 
advisory

• Another seven within proximity 
of advisory

• Each store will be affected 
differently 

• A broad forecast helps identify 
an area

• But property-specific 
information provides greater 
insight Big Box 

Retailers



Weather impacts locations differently

• Specific locations may be affected 
by weather differently based on:

• Elevation

• Orientation

• Landscape

• Even less then a mile away

• Situational awareness is 
imperative to provide reasonable 
care to maintain its property

• Road access awareness for 
traffic patterns

Commercial snow removal diagram indicating snow storage areas in 
parking lot, schedule for services and direction to push snow.



Businesses are seeking to lower costs

• Most large retail operations 
centralized not localized

• Lot conditions for snow removal 
(staging)

• Mitigation for patron safety

• Power washing scheduling

• Lot sweeping 

• Road condition assessment

• Slip and fall claim mitigation

“Retailers use historical information and long term forecasts to try to determine 

how much snowfall a given area is likely to see – yet Mother Nature is too 

unpredictable” 

- Professional Retail Store Maintenance 

Association



Machine learning

•No image detection

•Road detection

• Pose change

• Image quality assessment

Preprocessing

Image Quality

• Extract relevant features 
from image

•Calculate feature level

•Through algorithm

•Through trained DL 
network

Feature 
Calculation • Predict probability of state 

(e.g. wet/dry) based on a 
model

•Model can be threshold, 
various machine learning 
approaches, etc.

Classification

•Assign state based on 
probability

Decision

• Machine learning and data analytics is  
profoundly changing how can observe 
weather from these assets

• CCTV surveillance is ubiquitous at property 
locations 

• Making it a reliable sensor to gauge the 
impact of weather at specific locations

• Providing real- time ground truth weather 
observations where typically historical 
forecasts are used



Machine learning

• Machine learning – reframing prediction 
problems

• Is adding to the dimension in mesoscale 
observations

• Scene detection application to convert a  
CCTV camera into a weather sensor 
without retrofitting

• Systematic “eyes-on” training sets and 
validation



New sources of data to increase 
operational efficiencies & protect 
property

• Location to location

• Corporate response (staging)

• Contractor deployments & assessments 

• Snowplow contractor disputes 

• Protection of patrons 

• Bad weather staffing

• Slip and fall claims 

• Store behaviors 



Conclusion

• The Internet of Things with it’s expanding 
location based network will usher in 
opportunities to repurpose existing 
infrastructure using machine learning to 
provide new types of remote sensing 
information to businesses that help fill 
observation gaps.
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