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§ FOUNDER & CEO OF KEEP TECHNOLOGIES 
§ Smart device platform for car security & safety

§ Raised $4M in financing (Dec 2020), 14 utility patents pending, 5 granted

§ CO-FOUNDER & CEO OF CODEGUARD
§ Website backup & malware monitoring, co-founded in 2010

§ Sold in 2018 for $30M

§ FOUNDER OF NEUROMATIC DEVICES
§ Neuroscience tools GT/MIT spin-out

§ CO-FOUNDER OF CLAW HANGING SYSTEMS
§ ~1M bicycle racks sold worldwide from 2010-present

§ 6 patents & appearance on 2007 American Inventor ABC tv show

§ SALES, SOURCING, OPERATIONS – GENERAL ELECTRIC

§ BS Mechanical Engineering, Georgia Tech; MBA, Harvard



FOUR PRIMARY AREAS OF 
INTELLECTUAL PROPERTY 
LAW
§ PATENT – Protects “inventions” in the form 

of processes, machines, compositions of 
matter, and articles of manufacture

§ COPYRIGHT – Protects original works of 
authorship

§ TRADEMARK – Protects brands or product 
names

§ TRADE SECRET – Protects information that 
is not generally known, and has economic 
value because it is not generally known



§ Encourages inventors to disclose 
new technology to the world by 
offering a limited-time monopoly

§ Right to exclude others, for a limited 
time (usually, 20 years) from 
profiting off a patented technology 
without the consent of the patent-
holder

§ Patent is a right granted to the 
inventor of a (1) process, machine, 
article of manufacture, or 
composition of matter, (2) that is 
new, useful, and non-obvious



§ When Amazon first patented 1-Click in 1997, e-
commerce was in its formative years and Amazon was 
primarily an online bookseller

§ In late 1999, it sued rival Barnes & Noble alleging 
patent infringement of the 1-Click method. The lawsuit 
was settled in 2002.

§ Apple began licensing in 2000 for use on its website 
and iTunes



§ The name "PageRank" plays on the name of 
developer Larry Page, as well as of the concept 
of a web page.

§ The word is a trademark of Google, and the 
PageRank process has been patented (U.S. 
Patent 6,285,999). 

§ The patent is assigned to Stanford University 
and not to Google. Google has exclusive 
license rights on the patent from Stanford 
University. The university received 1.8 million 
shares of Google in exchange for use of the 
patent; it sold the shares in 2005 for $336 
million.



PRIOR ART SEARCH PATENTABILITY SEARCH



GROUP ACTIVITY 1 (3 MINUTES)

§ David has a problem: He doesn’t trust the water 
quality from the City of Atlanta

§ What can he buy to monitor his water quality?



§Prior art can include the following:
§ A product that was or is available for sale
§ Commercial use of the invention
§ Articles, publications, or journals (printed or electronic)
§ Presentation at a public event (a trade show, conference, etc.)
§ Public knowledge or use of the invention (e.g. demonstration)
§ A previously-filed patent application (assuming the previous 

application eventually becomes a published application or an 
issued patent)



§ https://www.google.com/?tbm=pts or patents.google.com

§ https://portal.uspto.gov/pair/PublicPair

https://www.google.com/?tbm=pts
https://portal.uspto.gov/pair/PublicPair


GROUP ACTIVITY 2 (3 MINUTES)

§ We couldn’t find a product that David could buy. 
What if he wants to build a product, use it himself, 
and sell it to others?

§ His design specification: monitor water 
continuously with water quality sensors via the 
wifi? That perhaps connect to water pipes going to 
the kitchen sink.

§ Any prior art or IP he needs to be mindful of?





§It is possible to be your own worse enemy, if you 
disclose an invention and don’t file a provisional 
patent within 1 year!
§Claw Hanging Systems

§It is possible that someone else has the IP around a 
particular idea, even if it isn’t on the market
§Water quality technology



Note Regarding the Searches:

§ When considering this kind of search (patentability), and as we briefly discussed, please keep in mind that any 
patent search has certain limitations.  Searching is more of an art than a science, and no search can be totally 
relied upon as thoroughly exhaustive.  Thus, even after reasonable searching, one cannot state with certainty 
that there is no patent that will cause a problem unless you specifically and thoroughly review each and every 
one of millions of patents, which of course is impossible. 

§ Please note that the accompanying search results were based on a professional search by a professional 
search firm (Cardinal IP) of issued United States patents and published patent applications maintained on the 
patent database provided by the U.S. Patent and Trademark Office (USPTO).  From time to time in the past, 
there have been problems with the integrity, accuracy, and completeness of this database, which are beyond 
the control of this firm and our searchers.  Additionally, the search included a search of non-patent literature 
databases (e.g., academic articles).  Please note, however, that we have not made any investigation of what may 
have been on sale or in public use in this country or internationally.  Further still, this search is dependent on 
the terms selected and the logical operators used.  Similar technical subject matter is often expressed in 
different language and terms, making it difficult to search for similar or related concepts. 

§ Therefore, results of this search should not be taken as a guarantee that no more pertinent prior art exists than 
that which has been identified, or that a patent will issue, or if issued, will ultimately prove to be valid.  No 
search can ever give 100% assurance that any item is patentable or a given patent is valid.  Further, the results 
of this search should not be taken as a guarantee that no patent exists that would subject your proposed 
product to infringement risk.



PROSPECTIVE CUSTOMERS
YOUR PRODUCT & COMPETITORS



C U S T O M E R  L E A R N I N G  I N  PA R A L L E L  T O  P R O D U C T  D E V E L O P M E N T

Idea
Technical 
Feasibility Design 

Definition Development Ramp Up

Market

ROI

Deal Extensions

IM
P

A
C

T
 O

N
 F

IN
A

L
 P

R
O

D
U

C
T

Need

PRODUCT OR 
SERVICE OFFERING

MARKET & 
BUSINESS MODEL



§ Market Research Definition: The action or activity of gathering information about 
consumers' needs and preferences: ‘the company has just completed market research 
on a new type of organic toothpaste’

§ Proper Market Research 
§ Requires 

§ Potential Consumers (not just anyone) 

§ Some semblance of the actual Products
§ Both at the same time: you can’t research one in isolation of the other

§ How to Fail
§ DO THIS: “Go talk to random people and get their thoughts.” 

§ BUT: What if they aren’t potential consumers? Who cares what they think?
§ DO THIS: “Go talk to the right potential consumers and just wing it on explaining what you are doing.” 

§ BUT: Good luck getting usable feedback if you poorly describe your product or service. 



WHERE DO YOU START?
§ Wireframes/mockups: could be drawings

§ What do you think? Would you use this?

§ Early prototypes
§ Ignore how ugly it is. Do you like what it does?
§ What do you want it to look like?

§ Mid-stage prototypes
§ Do you like how this works?
§ What is missing? What should change?

§ Final prototypes
§ What are your concerns when you look at this?
§ What would you pay?



§ EXISTING PRODUCT LINE WITH EXISTING CUSTOMERS: Product or Service extension
§ iPhone 11 vs iPhone 10: Iterative improvements: faster processor, better pictures
§ Minimal risk – Customers and product well understood
§ Market Research Needs: Minimal: this is pretty basic & boring. Lots of cost-out engineering.

§ NEW PRODUCT LINE WITH EXISTING CUSTOMERS OR USERS: New Product Introduction
§ Apple: Air Pods, AirTag; ByteDance: TikTok
§ Some risk: Customers well understood but new product may not resonate
§ Market Research Needs: Heavy on the potential product within existing customer/user base

§ NEW PRODUCT WITH NEW CUSTOMERS: Startup or Corporate R&D
§ Uber, Lyft, Doordash
§ Lots of risk: Customers & product not understood
§ Market Research Needs: Major needs on the potential product and potential customers/users

§ WHICH ONE MOST CLOSELY RESEMBLES YOUR SENIOR DESIGN PROJECT?



§ BUSINESS ANALOGS
§ Ring, Nest, Dropcam, SimpliSafe (others)

§ PRODUCT
§ Competitive Products

§ Amazon Ring Car Alarm, Viper, The Club, 
Aftermarket Alarms, Dashcams, ArVizon 
Vezo 360, Bmmpr

§ US Vehicle Research

§ CUSTOMERS
§ Primary Research Survey Responses
§ Buyer Personas



§ Before starting KEEP TECHNOLOGIES, I spent hundreds of hours on market research
§ 106 slide Market Research Presentation

§ What are the potential solutions?
§ What are the current competitors?
§ What are the potential customers saying right now?
§ How can I estimate market size?
§ What are the business analogs (businesses with similar business models & customers)?

§ 15 slide Amazon Best Seller Analysis
§ 11 slide Amazon Ring Car Security Products
§ 17-page Analog Research Document
§ 30 slide Crime Data & Voice of the Customer (3 months of user complaints on NextDoor)

§ After starting KEEP, I continued to spend time on market research, but it started to 
incorporate my vision for the PRODUCT
§ Google Ads, 131 survey respondents



ASSESS NEED, MARKET SIZE, AND TARGET 

CUSTOMERS VIA PRIMARY & SECONDARY RESEARCH



§What?
1. Verify need: Proof of pain & inadequate offerings
2. Determine market size: How big is my idea?
3. Choose target customer: Where do we focus first?
4. Understand target customer

§How?
§ Primary

§ Methods: Surveys, Focus groups
§ Risks: Question & facilitator bias

§ Secondary
§ Methods: Reports and studies
§ Risks: Report or study bias

Total Addressable Market

Serviceable Available Market

Serviceable Obtainable Market

Penetrated Market









§ Total Addressable US Market Estimate
§ 270M vehicles in US
§ 81% of Americans own iPhone or Android smartphone
§ 81% * 270M = 219M vehicles Total Addressable US Market Estimate

§ Serviceable Obtainable US Market Estimate
§ Comparables

§ 20M Home Security Systems = 20% of US Homeowners
§ 10M Video Doorbells = 10% of US Homeowners

§ Unit/Device Volume Estimates
§ High: 20% * 270M vehicles = 54M units
§ Low: 10% * 270M vehicles = 27M units

§ Revenue Estimates
§ Hardware: $299/device * (27M to 54M units) = $8B - $16B
§ Services: $60/year * (27M to 54M units) = $1.5B - $3B



§ Congrats - if you are dogfooding, YOU are it
§ ME (in 2017): Married with 1 kid, 35-45, homeowner with single family home
§ And my neighbors in Buckhead, angry about car break-ins and car theft

§ Considerations
§ Who are your early adopters?
§ Who is your mass market?
§ How are they different?
§ Have you had conversations with both of them?
§ Where do they shop? How do they buy? 
§ Which features or functionality are they attracted to?



§ Who are the customers?

§ Who are the end users?

§ Who purchases?

§ Are the end users the same 
person as the purchaser?
§ Corporations have procurement 

groups
§ Families have Moms or Dads 

buying for children

§ How will these buyers buy? 
Online? In-person?





§ Google Ads campaign October 31, 2019 - February 2020 
§ 364,873 impressions and 7,298 clicks
§ Average cost per click of $1.09
§ Total cost of $7,969.29
§ Monthly run-rate of 2,750 clicks, 92/day average $105/day spend

§ Customers were directed to complete a survey

§ Estimate sales of 5-15 devices/day using Google Ads
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§ What business analogs exist that have similar customers?
§ Ring, Nest, Dropcam, SimpliSafe, Canary, Smartfrog, Pearl Auto, 

Owlcam, Life360, Blink, Raven, Smartthings, Latch, August, 
Lockitron

§ How did they market? How did they manufacture their 
products? What did they do well? What did they do poorly?

§ How did they size the market? 

§ What about the home IOT (internet of things) market?

§ Don’t buy reports. Get product sales #’s from PR pieces or 
company announcements. 



§ PRODUCT and MARKET 
Development should 
occur in parallel

§ What do you think of 
how this will work?
§ Use renderings or 3D 

models

§ Any new information 
you need to account for?





WHAT WE REALLY ARE WHAT OUR WEBSITE SAYS



§Can primary market research help your team? 
§Can secondary market research help?
§If “yes” to either, how?

GROUP ACTIVITY 3 (1 MINUTE)



Questions?



§ Resources

§ HBS Survey

§ Magnus and Corp Survey

§ Customer Adoption Curve

§ Claw Hanging Systems Channel selection

§ Additional files

§ Hybrid Corn Seed



http://www.detoolbox.com/



STP
§ Segment

§ Target

§ Position

4 P’s
§ Product: Features, packaging 

§ Price

§ Place: Channel to market

§ Promotion: Branding and message



§ Initial questions

§ Who is the target consumer?

§ Where will they buy it?

§ CLASS VOTE

§ Consumers
§ Enthusiasts: Bike price > $350 and ride often
§ Casual riders: Bike price < $200 and ride occasionally

§ Channels
§ Independent Bicycle Dealer
§ Lowes/Home Depot

Case study – Claw Hanging Systems



§ Secondary market research, conducted by David Moeller from 2004-2006

§ Primary market research - fall of 2006: 156 respondents
§ Goals

§ General Demand: Does anyone want it?  And what will they pay?
§ Competitive Intel: What rack are people using now?
§ Demographics: Who will buy it? And who will pay the most?  Correlating receptivity to 

current bike price or other demographic variables
§ Primary market research conducted by Magnus & Co.during July 2007: 256 respondents

§ Goals
§ Obtain data to create realistic market segmentation
§ Use pictures of final prototype to hone pricing

1. The Australian Bicycle Industry Report 2003
2. U.S. Department of Transportation, Bureau of Transportation Statistics, Bicycle and Pedestrian Data: Sources, Needs, & Gaps, BTS00-02,Washington, DC: 2000
3. REGIONAL SPENDING PATTERNS OF HOUSEHOLDS IN THE U.S. AND, METROPOLITAN AREAS IN THE MIDWEST, 2000-2001, Bureau of Labor Statistics
4. US Consumer Product Safety Commission, Office of Hazard Analysis and Reduction, Directorate for Economic Analysis, Bicycle and Bicycle Helmet Use Patterns 

in the United States: A Description and Analysis of National Survey Data, 1992
5. US Consumer Product Safety Commission, Office of Hazard Analysis and Reduction, Directorate for Economic Analysis, Characteristics of Adult Bicyclists in the 

United States: Selected Results from a National Survey, April 1993
6. The National Bicycle Dealers Association – Industry Overview- from web page www.nbda.com, 2004 
7. Copyright © 1999 Bicycling Life Website., Bicycle Vs Auto Production, Riley Geary
8. Transportation Alternatives- GIANT bicycle presentation, 1999
9. Bicycle/Pedestrian Federation of America, Bicycle Facts and Trends, 1992
10. Omnibus Transportation Survey by Bureau of Transportation Statistics, July 2001

Case study – Claw Hanging Systems

mailto:riley.geary@zzapp.org


§ Initial perceptions
§ Tell me about the item.  What 

are your thoughts?  
§ What do you think this does? 

What would you use it for?
§ Do you value it?
§ What are five key words that 

describe the invention?
§ What else would you use this 

for?

§ Additional Information
§ Do you store bikes at your 

house?
§ If yes, where do you store 

them?
§ If yes, how do you store them 

and why?*
§ Do you own any current bike 

racks?
§ If yes, which ones?
§ Based on what you have seen 

today, would you consider 
buying the Claw?  Why or why 
not?

§ What price level seems 
reasonable for the Claw?

HBS Survey



HBS Survey









HBS Survey





HBS Survey





Case study – Claw Hanging Systems



Type of Rack 
(Options for 
Garage 
Storage)

Cable & Pulley Ceiling 
Suspenders ($35-$50)

Standing Bike Rack ($80-
$240)

Leaning Racks ($40-$75) Hook racks ($2-$30) Arm racks ($20-$30)

Pro Effective Easy to use Easy to use Cheap Moderate Price, Ease of 
use

Con Difficult to install, ease of 
use, time to raise & lower 
the bike

Takes up space Could fall over, takes up 
space

Ease of use Uses horizontal wall 
space

Pictures

Hook & arm racks are the primary competition

Case study – Claw Hanging Systems



§ Recreational spending in US increasing at a CAGR of 7.9%

§ Average 11.2M new bikes purchased yearly

Bike Sales (Wheel Size 20"+)
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Case study – Claw Hanging Systems



Magnus Survey



If we could offer you a such an easy-to-use, secure, simple, space-saving
solution that’s affordable, would you buy it or convert to it?
� Absolutely � Probably � No

Would you want to use it on your ceiling or wall?

What would this solution be worth to you?
___ More than $ 40 ___ $ 30 to $ 40 ___ Less than  $ 30

May we ask your age?  
___Under 30 ___30 – 45 ___45 +

May we ask your homeownership level?
___Apt – Rent ___Apt – Own
___Home – Rent ___Home – Own
___Other

If respondent is willing to talk further, go ahead and ask:

How often do you replace your bike?
___every yr ___every 3 yrs    ___once in 5 yrs

Magnus Survey



Use User Dist Channel Size
Bike Active IBD 10M
Bike Active Mass merchants/DIY 33M
Bike Inactive Mass merchants/DIY 55M
Non-bike - DIY 30M

High-end consumer (>$213 on last bike); visits independent retailer 1+ times/yr
Mid-level consumer (<$213 on last bike, but buys bikes new); purchases bicycle from mass merchant

Case study – Claw Hanging Systems



Assumptions and Sources
1. US Bike Riders – Mintel/Simmons NSC 2001/US Census 2000
2. Active Riders – Magnus Corporation 2007/US Sporting Goods Association 
3. High-end – 10.1mm riders, composed of 0.9 mm enthusiasts, 2.4 mm moving-up, and 6.8 mm casual riders  - Rodale Press, The Cycling Consumer of the 

90's, A Comprehensive Report on the U.S. Adult Cycling Market, Emmaus, PA: Author; 1991
4. Home or Apt Owner – 67% of riders live in their own home or apt- Rodale Press, The Cycling Consumer of the 90's, A Comprehensive Report on the 

U.S. Adult Cycling Market, Emmaus, PA: Author; 1991
5. Probably or Absolutely Buy – 76% of all riders would consider purchase – Magnus and Company, Primary Market Research, 2007
6. Absolutely Buy Claw – 18% of all adult riders would absolutely buy – Magnus and Company, Primary Market Research, 2007
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Assumptions and Sources
1. US Bike Riders – Mintel/Simmons NSC 2001/US Census 2000
2. Active Riders – Magnus Corporation 2007/US Sporting Goods Association 
3. High-end – 10.1mm riders, composed of 0.9 mm enthusiasts, 2.4 mm moving-up, and 6.8 mm casual riders  - Rodale Press, The Cycling Consumer of the 

90's, A Comprehensive Report on the U.S. Adult Cycling Market, Emmaus, PA: Author; 1991
4. Home or Apt Owner – 67% of riders live in their own home or apt- Rodale Press, The Cycling Consumer of the 90's, A Comprehensive Report on the 

U.S. Adult Cycling Market, Emmaus, PA: Author; 1991
5. Probably or Absolutely Buy – 76% of all riders would consider purchase – Magnus and Company, Primary Market Research, 2007
6. Absolutely Buy Claw – 18% of all adult riders would absolutely buy – Magnus and Company, Primary Market Research, 2007
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Channels to market
§Independent Retailers (Neighborhood Bike Shop)

§Mass Merchants (Wal-Mart, Toys R Us)

§Full-line Sporting Goods Stores (Dicks, Sports Authority)

§Other (Internet, Container Store)

“Specialty bike dealers commanded the vast majority of parts and 
accessories sales . . .They dominate the market in bicycles selling for $250 
and up.”

Bike Sales 
Revenue

Parts and Accessories 
Revenue

1,160,806,000$ 913,826,000$                  

Ind Retailers

From The National Bicycle Dealers Association – Industry Overview-
web page www.nbda.com, 2004

% of 2002 
units

% of 
dollars

avg bike 
cost

Mkt Size 
(M $s)

Mass Merchant 74 35.8 65 892        
Ind Retailer 16.2 46.6 387 1,161     
Full-Line Sporting 2.5 2.9 157 72          
Other 7.3 14.7 270 366        

2,491     

2002 Bicycle Sales



TECHNOLOGY ADOPTION LIFECYCLE

Innovators,
technology 
enthusiasts

Early 
adopters

Early majority
pragmatists

Late majority
conservatives

Laggards,
skeptics

Customers want technology 
and performance

Customers want solutions 
and convenience
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