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Computer Vision Is Here. Now What?  
 

By George Shaw, CEO/CTO, Brain of the Store  
 

B y now, you have probably heard about computer vision and recent advances in 

the field. Compared to even just 10 years ago when computer vision was in its 

infancy, deep learning software and algorithms now make it possible to accurately 

recognize objects, faces, and even emotions from common video streams. Addi-

tionally, the computer hardware that performs these computer vision operations is 

advancing at an unusually fast pace. Where do these developments lead? And 

what happens then? More importantly, what 

does this all mean for brick and mortar retail?  

It’s useful to consider how the human brain 

processes vision, in order to understand cur-

rent vision technology, as well as the likely 

roadmap for the years ahead. Even a small 

child can point out everyday objects in imag-

es, such as a dog, cat, car, or bus. If these 

objects are shown in different colors, from 

new angles, and in various lighting and pho-

tographic conditions, they are still recogniza-

ble. A child also has no trouble following peo-

ple or objects as they move through a scene in a video sequence, or picking out 

details about those people or objects, such as the gender and approximate age of a 

person, or the color or size of an object. 

Similarly, computer vision algorithms, fueled in large part by advances in deep 

learning and related technologies, have made incredible strides in recent years and 

are now more accurate than humans in performing many of these tasks. In one of 

the leading benchmarks, the ImageNet Large Scale Visual Recognition Challenge 

(ILSVRC), deep learning algorithms first surpassed a 5 percent error rate, which is 

classified as human performance, in 2015, and as of 2017, was down to a 2.3 per-

cent error rate. For this vision task, this means that algorithms are now more than 

twice as accurate as humans.2 Results for other vision tasks across many different 

areas are similar, with algorithms gaining ground and surpassing humans. 

 

 

 

 

 

Computer vision was  

mentioned in 49 percent of 

all AI-related patents and 

grew by 24 percent from 

2013 to 2016. Deep learn-

ing is the fastest-growing 

technique in AI, with a 175 

percent increase between 

2013 and 2016.
1
 

1 https://www.wipo.int/edocs/pubdocs/en/wipo_pub_1055.pdf.  

2  https://www.researchgate.net/figure/Winner-results-of-the-ImageNet-large-scale-visual-recognition-   

   challenge-LSVRC-of-the_fig7_324476862.  
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Computers are now better than humans at visual tasks like tracking people, identifying products, and  

discerning human features such as age, gender, and even mood. As new products become available, teach-

ing the machine to recognize and label those products will be faster and more straightforward.  

Companies like Intel, Qualcomm, and Nvidia are producing increasingly powerful chips to perform deep 

learning analyses more efficiently, everywhere -- from cameras at the edge to servers in the cloud. Devices 

built specifically for retail from RetailNext, ShopperTrak, Xovis, and others are deployed to thousands of 

brick and mortar retail stores worldwide to detect the locations of shoppers. Dor, MotionLoft, and others can 

efficiently count how many people pass by a particular location or through the doorway of a store. Computer 

vision hardware is becoming increasingly sophisticated, specialized, and ubiquitous, especially in retail. 

 

If computer vision is about to be ubiquitous and more powerful than human vision, what is next?  

To start, let’s revisit the human analogy. Once we’ve processed what our eyes take in, we begin to think 

about the results. Imagine our eyes, along with the visual cortex portion of our brains, as sensors that pro-

duce data about what’s happening in the physical world. Similarly, systems consisting of video cameras and 

computers running deep learning algorithms can also be thought of as sensors that produce data from a  

visual representation of the world. Value can be unlocked when higher level reasoning is applied to raw  

sensor data. 

Potential applications of higher reasoning to retail are plentiful. Given locations of customers and store asso-

ciates, for example, machine learning might be used to alert a nearby sales associate when a sensor deter-

mines that a customer needs help. Given thousands of examples of “normal” movement patterns through a 

physical store, similar machine learning might be able to pick out “abnormal” behaviors and patterns,  

identifying customers who are acting suspiciously. With facial recognition, tracking, and emotion analysis (all 

derived from computer vision), we can easily imagine coaching store staff in real time as to who has walked 

into the store and for what purpose, when and how to approach this person, and then providing company 

management with metrics about the effectiveness of such interactions.   

Why should brick and mortar stores care about computer vision? And what should those stores be 

thinking in five years?  

In retail, there is a growing stockpile of raw data. More sensors are being added to brick and mortar stores 

every day, from purpose-built stereoscopic tracking cameras to RFID, UWB, iBeacon, and others. Existing 

surveillance cameras are also beginning to be utilized more readily to generate new data streams about 

where customers, associates, and products are and what they’re doing in the complex dance that takes 

place in a store. It’s now up to the technology community to build on this dataset, standing on the shoulders 

of giants to revolutionize the way stores operate. 
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Grocery’s Largest Robot Rollout Keeps Aisles and 

Floors Safe for Shoppers and Employees  
In-Store Robotics Innovation Led by Ahold Delhaize USA Brands’ GI-

ANT/MARTIN’S and Stop & Shop 
 

By Tim Rowland, CEO, Badger Technologies  
 

F ollowing a series of successful pilots that improved in-store efficiencies and 

safety, autonomous robots named “Marty” are being deployed by GIANT/

MARTIN’s and Stop & Shop stores throughout the Northeast. Their mission: Identi-

fy hazards, such as liquid, powder and bulk-food item spills. Nearly 500 of these 

robots are rolling into neighborhood grocery stores, thanks to a partnership be-

tween Retail Business Services, a company of Ahold Delhaize USA, and Badger 

Technologies™, a product division of Jabil.  

With competition intensifying across all aspects of the grocery segment, Ahold Del-

haize USA brands moved quickly to employ state-of-the-art spill-detecting robots to 

enhance store safety. Developed by Badger Technologies, these friendly robots are 

equipped with technology to scan floors and aisles continuously, while traversing 

stores safely.  

As soon as a spill, debris, or other hazard is 

spotted, Marty sends a real-time alert to store 

management while telling nearby shoppers, 

“Caution, hazard detected” in English and Span-

ish. The robot remains in the area until the situa-

tion is resolved. As a result, these robots help 

stores mitigate risk through rapid alerts to asso-

ciates that problem resolution is required, while 

equipping store management with safety data.  

Moreover, Marty’s presence at hundreds of GI-

ANT/MARTIN’S and Stop & Shop locations frees 

store associates from manual floor inspections 

so they can spend more time serving and inter-

facing with customers. Rather than diverting employees from important customer 

service activities, management can rely on retail automation to spot spills, which 

associates can quickly resolve to increase in-store safety. 

These grocery brands “now lead the industry from test to large-scale usage of ro-

bots,” said Paul Scorza, EVP, IT, and CIO for Retail Business Services. “This new 

breed of retail robots is part of the company’s focus on technology transformation to 

boost operational efficiencies and improve customer experiences.” 
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 The robot deployment, which is un-

derway, is expected to be completed 

by summer 2019. Meanwhile, other 

Ahold Delhaize USA brands are con-

tinuing to conduct tests with robots in 

select stores. And although the ro-

bots are focused exclusively on en-

suring safety in Ahold Delhaize 

USA’s local brand stores, the tech-

nology is also capable of capturing 

real-time data on mispriced, mis-

placed or out-of-stock inventory. This 

new generation of robots combines 

artificial intelligence and cloud-based 

application software to deliver timely, 

actionable insights to transform and improve many aspects of store operations. 

According to a November 2017 McKinsey Global Institute report, even when some tasks are automated, em-

ployment in some occupations may not decline but rather workers may perform new tasks.1 The report 

states, “Activities most susceptible to automation include physical ones in predictable environments, such as 

operating machinery and preparing fast food. Collecting and processing data are two other categories of ac-

tivities that increasingly can be done better and faster with machines. Automation will have a lesser effect on 

jobs that involve managing people, applying expertise, and social interactions, where machines are unable to 

match human performance for now.” 

 

 

 

 

 

 

1 https://www.mckinsey.com/featured-insights/future-of-work/jobs-lost-jobs-gained-what-the-future-of-work-will-mean-for-jobs-skills-     

   and-wages 
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Next Big Wave in Ecommerce Pricing  

and Promotions 
Real-time shopper insights, using ‘willingness-to-pay’ signals, help  

retailers unlock greater customer value 

By Geetha Natarajan, CEO, WishYourPrice, Inc.  

P ricing and promotions have evolved a great deal since John Wanamaker intro-

duced the price tag in 1870. Today, many retailers use dynamic pricing to  

ensure they are not losing to their competitors on price. Some are even experi-

menting with personalized prices to incentivize shoppers to click the buy button. 

There is a growing trend to personalize promotions and prices by considering  

factors such as a shopper’s purchase history, browsing data, household income, 

social signals, and more. Leveraging AI on this front, retailers are trying to move 

toward an even more precise level of personalizing the shopping experience. Email 

promotions like 25 percent off are targeted to specific customer segments such as 

shoppers who have not shopped in the past six months or to those shoppers who 

regularly open and click through the emails but do not convert. But even with  

several such targeted offerings, when customers do not hit the coveted “add to 

cart” or “buy” button, retailers today are left guessing what their customers were 

thinking when they decided to exit. This is what some experts refer to as the “Blind 

Spot of Marketing.”  

From a retailer’s perspective, all of their investments in dynamic pricing and  

retargeting succeed to some extent in bringing the customer back to the product 

page but failed to lead any further than a passive engagement. What if the retailers 

could get into the minds of their shoppers by understanding their real-time willing-

ness to pay with an active engagement on the product page? That would be a gold 

mine of real-time data for retailers to understand their shoppers better and tailor 

their offerings accordingly. It would have broad and profound implications across 

pricing, promotions, product recommendations, re-targeting, and even inventory 

and merchandizing to an extent.    

The Retail Analytics Council 

(RAC) is the leading organi-

zation focused on the study 

of consumer shopping be-

havior across retail platforms 

and the impact of technolo-

gy. Established in August 

2014, RAC is an initiative 

between Medill’s Integrated 

Marketing Communications 

department, Northwestern 

University and the Platt Re-

tail Institute. Learn more. 

http://plattretailinstitute.org
http://rac.medill.northwestern.edu


2  

 

 However, the data points used today are proxies and historical data. For example, knowing that a customer 

spent $500 on a luxury handbag last holiday does not necessarily mean that she will buy a $500 luxury ac-

cessory this holiday or that she will buy a pair of shoes for $300. The machine learning algorithms are only 

as good as the input data, which is primarily historic in nature and not real time. The holy grail in getting the 

promotions and prices right every single time lies in personalizing them based on the customer’s real-time 

willingness to pay at exactly the time of purchase. Yet this crucial signal is missing in nearly all models today. 

A few retailers at the forefront of digital innovations are using AI to understand these real-time willingness-to-

pay signals and personalize their offerings to improve engagement and conversion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Willingness to Pay of Shoppers  

Today, a majority of millennials search for coupons before making a purchase decision. They spend on aver-

age three minutes looking for coupons, 72 percent shopping online and 52 percent in store. Forrester states 

52 percent of promotions go to shoppers who would have happily paid a higher price while 31 percent of 

shoppers do not buy until the time they get the right price.1 Even with growing use of machine learning and 

neural net models to understand shoppers better, an estimated $1.4 trillion worth of cart value is abandoned 

globally every year and one of the top reasons for this is price.     

It is becoming increasingly important for retailers to understand that there is a need to offer the optimal price 

every time – not always the lowest price – since a shopper’s willingness to pay changes frequently due to 

several factors. Algorithms to predict willingness to pay based on purchase history and browsing data fall 

short and may never be accurate. A better solution may be to go to the source and let shoppers express 

their willingness to pay in the moment during their shopping journey and use those signals to complete a 

sale in real time. AI-driven real-time decision engines for personalized pricing and promotions are known to 

improve conversion as much as 30 percent.2  

 

 

 

Source: Salesforce  

1 Turbocharging Strategic Promotions: When and Where Deals Matter, an October 2018 commissioned study conducted by  

   Forrester Consulting on behalf of RetailMeNot. 

2 https://www.mckinsey.com/~/media/mckinsey/industries/advanced%20electronics/our%20insights/how%20artificial% 

  20intelligence%20can%20deliver%20real%20value%20to%20companies/mgi-artificial-intelligence-discussion-paper.ashx 
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3  http://review.chicagobooth.edu/marketing/2018/article/are-you-ready-personalized-pricing. 

 

  

 

Holistic Personalization at an Individual Level 

Today, Google and Facebook are doing a great job understanding a shopper’s willingness to buy, predicting 

how far along a shopper is in the purchase process and letting retailers tap into this data, but everyone  

collectively misses out on understanding how much she is likely to pay for the product she is considering pur-

chasing. “In general, consumers respond better to differentiated pricing if they feel in control of the process, 

and if they revisited the purchase, they wouldn’t change what they bought,” said Catherine Tucker, Sloan  

Distinguished Professor of Management Science and Professor, Marketing at MIT Sloan.3 The willingness-to-

pay signals are not just limited to generating optimal prices at an individual level but also in personalizing the 

email campaigns, sending the right coupons at the right time and re-targeting the right shoppers. In other 

words, generating a higher lifetime value for customers. Signals like “strength of purchase intent” help retail-

ers identify the serious shoppers from the more casual ones. Combining this with willingness to pay leads to 

reduced marketing wastage and more optimized campaigns, resulting in greater profits. Why waste your  

marketing dollars blindly re-targeting a shopper for a $600 Movado watch that she viewed for inspiration, 

when AI models are able to uncover her willingness to pay to be around $350? A better strategy would be to 

retarget using Movado products that line up well with the individual shopper’s willingness to pay. 

Predictions for the Future 

Retailers lose out every time they fail to recognize a shopper who is able and ready to make a purchase  

today at say 30 percent off the marked price – and do not sell the product to her as there are no promotions 

running currently – but target the same shopper with a 50 percent off coupon four months from now. As the 

world hurls faster towards machine learning and deep learning, pricing and promotions will be increasingly 

personal, and every shopper will be offered pricing that is unique to her. As for the shoppers, they would  

expect retailers to understand their product, brand, and price preferences and offer them what they want, 

when they want it, and at the price they want. They will start to abandon retailers who continue to push “one 

size fits all” broad-based promotions. Understanding a customer’s price elasticity will be key and old heuristic 

or persona-based pricing rules will no longer yield the same returns. The question ahead is: Who gets a big-

ger slice of the pie? With comparison pricing and coupons just one click away, shoppers are savvier than  

ever before. As retailers are marching toward more personalization with AI and advanced predictive analyt-

ics, the one who caters to shoppers’ changing preferences will win the game. 
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