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Executive Summary 

I. The Problem 

Noxious and invasive weeds are plants that are officially designated as ecologically 

harmful; they damage agricultural crops, transform and devastate ecosystems, and can be 

detrimental to the health of livestock or humans (USDA Directives, n.d.).  The majority of 

these are non-native species ignorantly or accidentally introduced into an area, where they 

spread rapidly due to an absence of natural competitors.  Among many other issues, 

invasive plants increase wildfire potential, reduce water resources, accelerate erosion and 

flooding, displace native species, inhibit biodiversification, reduce crop yield, degrade 

range-, crop-, and timberland, and diminish outdoor recreational opportunity.   

In California alone, such species infest over 20 million acres and cost the state some 

$82 million a year in control, monitoring, and outreach measures (Meyer & Effenberger, 

2010; The Cost, 2008).  The actual impact of noxious and invasive weeds on the productivity 

and health of California’s economy and environment is much higher, given that the state is 

the top agricultural market in the country (valued at $54B annually).  Precise dollar 

amounts are harder to place on biodiversity losses, such as when a species is made 

endangered by a noxious weed that has choked its habitat and destroyed its resources. 

Farmers represent the community that is perhaps the most directly affected by 

noxious weeds.  Crop loss as a result of invasive plants can be a great financial strain, and 

for the less fortunate farmer already struggling to get by, this additional burden can even 

lead to loss of property (dispossession).  While many weed management options do exist, 

farmers often do not know how to identify harmful species at the very outset. 

Identification is the key to beginning preventative action and eradication efforts; however, 

the sheer number of invasive plants species makes it impossible for a farmer to recognize 

every single one.  Additionally, it is crucial that the correct control practices are enacted and 

consistently applied.  Being uninformed and attempting to control a weed can easily 

exacerbate the problem.  And without proper recordkeeping and revisitation, weeds will 

continue to grow unchecked. 
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II. Our Solution 

Uproot is a business located in Saratoga, California.  We offer several services 

through a mobile application, including identification, education, and management tools 

for noxious and invasive weeds.  Our app delivers a simple, comprehensive user 

experience designed to suit the needs of a farmer out in the fields.  The business is 

oriented around accessibility and affordability in hopes of making a maximum impact on 

the environment, agriculture, individual lives, and the overall economy.  To successfully 

launch our app and provide quality service, we will need to secure initial investors. 
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Company Description 

I. Mission Statement 

To empower farmers and other agricultural professionals with advanced but 

affordable technology that revolutionizes the management of noxious and invasive weeds. 

II. Structure 

Uproot will be operated as a social enterprise that will reinvest its profits into the 

business and its purpose.  It has begun as a sole proprietorship owned by Sidney Hough 

for the sake of simplicity, but will eventually be incorporated.   

III. Management 

The business is being entirely planned and managed by its current sole proprietor, 

Sidney Hough.  She is responsible for the development of the service and oversees 

business operations.  Sidney has a strong background in computer programming and 

UX/UI, and holds experience in a number of pertinent professional environments.  She 

enjoys sharing her passion for technology with her community, instructing coding classes 

at Techlab Education, a Bay Area tech academy.  Her wish to spread technology with the 

rest of the world fueled her inspiration to found Uproot.  She also holds a software 

internship at Kissaan, a startup aiming to “empower farmers with tech to increase 

productivity.”   Her work there sparked her interest in agricultural technology, driving the 

idea behind Uproot.  Sidney’s qualifications make her a capable owner who will make 

decisions that are in the best interest of the company’s cause.  As Uproot grows as a 

company, Sidney will assume the role of CEO and collaborate with a limited number of 

team members to individually handle software development and support, marketing, and 

finances. 

IV. Service 

Uproot is an iOS application that takes an integrated, comprehensive approach to 

solving the issue of noxious weeds and invasive plant species for farmers.  First, it assists 

farmers with identification.  The app uses a neural network image classifier to recognize 

noxious weeds, delivering the futuristic power of machine learning straight into the hands 
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of people who can make the best use of it in the field.  Second, the app provides 

well-researched and easily accessible information on weed species.  Third, Uproot provides 

tracking and mapping tools to facilitate the ongoing management of weeds across many 

acres of land. 

V. History 

From the beginning, we desired to create a product that enables a technologically 

underrepresented community to harness the power of machine learning.  Recent advances 

in developer services have made it possible to bring machine learning - with all of its 

complexity - onto the compact and universal mobile device.  Combined with the fact that a 

vast majority of the people now own smartphones, this new capability has enormous 

implications for the future of mobile solutions that are remarkable and certainly taken for 

granted.  Now, the everyday consumer has the ability to leverage state-of-the-art 

technology that can perform tasks, once impossible for a human, without even blinking. 

We wanted to take advantage of this. 

As a nature-lover and avid hiker, founder Sidney Hough hoped to create a service 

that would benefit the environment as well as enrich human lives.  Further research into 

the troubles facing farmers prompted a realization about invasive species.  Reading about 

the importance of and existing solutions for  plant identification, she realized that this 

problem could represent an unexplored opportunity for an application of machine 

learning. 

Thus, we were led down the path to Uproot, which fulfills our main goals: to spread 

technology, better the environment, and improve lives. 

VI. Objectives 

In the immediate future, we will focus on obtaining a partnership with one or more 

organizations that can most effectively promote our service to the farmer community.  We 

are already in contact with Cal-IPC, an organization we may collaborate with to build upon 

and distribute the app.  We will also refactor our code to prepare for deployment in 

summer 2019.  In order to get the business off the ground and cover initial costs, we will 

need to secure investors and/or sponsorships. 

Our long-term vision is to become a full-fledged enterprise with teams to handle 

each and every aspect of a functional company.  We will expand beyond California’s 
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borders and provide support for more geographic areas and new types of species (the 

government-provided lists of noxious weeds vary from state to state, and country to 

country).  In addition, as the app gains a large user base, we will collect data - with privacy 

as an utmost concern - to continuously retrain and improve our machine learning model. 

User data regarding the locations of weed infestations may also prove useful to science 

and research efforts, and can be offered or sold to interested agencies and organizations. 

Finally, as soon as we reach a supportable level of profitability, we would like to donate a 

percentage of our revenue to new and existing outreach and volunteer programs that work 

to control and remove noxious weeds and invasive plants.   
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The Service 

I. Features 

Uproot is a free iOS application developed entirely by 

our team that contains several distinguishing features, 

presented through an intuitive and tailored user interface.  It 

also provides offline support and manages caching. 

The app includes an index of officially listed noxious 

and invasive weeds that the user can browse through.  A 

full-text search ability is provided, which takes into account 

synonyms in biological nomenclature as well as common 

names so that the user will be able to find exactly the plant 

they are looking for no matter what they might call it. 

The core weed identification component of Uproot, 

however, uses a neural network image classifier  to predict 1

plant species in real time and even offline when data 

connection is poor out in the fields.  The user opens their 

camera through the app and points it at the plant of interest. 

The app waits for the camera to be stabilized and then attempts to classify the plant.  Upon 

doing so, information on the identified plant is automatically returned to the user. 

Whether the user taps on a plant from the index or identifies the plant through their 

camera, they are taken to a page providing details on the weed.  Data and information on 

the weeds in Uproot’s database have been synthesized from numerous sources, including 

but not limited the United States Department of Agriculture, the California Department of 

Food and Agriculture, the California Invasive Plant Council, UC Davis, and UC Berkeley. 

Aside from learning about a weed itself and its severity ratings, farmers can discover best 

management practices for a given weed; whether they prefer mechanical, cultural, 

biological, or chemical control, Uproot lays out all of their options before them. 

Uproot also offers tracking and GPS mapping tools for weed management.  Users 

can save a weed to a personal inventory.  There, they can view their weeds’ histories and 

1Achieves 97% average precision.  Trained with thousands of images of noxious weeds as well as 
harmless plants. 
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locations on a map so that they will always stay on top of the plants growing on their land. 

Additionally, Uproot supports community mapping.  Users can report infestations of a 

weed to a statewide database and view the reports of other 

users near their area.  Since weeds propagate rapidly, knowing 

that certain species of noxious weeds is prominent in a given 

zone will enable farmers to take preventative action or begin 

investigation or eradication efforts on their own land. 

Design choices were made carefully and deliberately.  As the 

app is targeted towards an unconventional audience, it was 

necessary to consider their specific needs.  We ensured that 

the color scheme included enough contrast since the app will 

mostly be used outdoors in bright light.  We also kept design 

elements as distinct separate from each other as possible, 

using flat colors and plenty of white space.  Clarity became a 

significant consideration; given 

that many farmers are not 

tech-savvy, we created a 

seamless screen-to-screen 

navigation to guarantee that first-time users would not be 

overwhelmed.  In accordance with the Pareto principle (by 

which roughly 80% of outcomes come from 20% of causes), 

we focused the majority of our efforts on the areas of the 

app that will bring the most benefits to users. 

II. Technology Stack 

The app’s frontend was developed with Swift 5 in 

Xcode.  It relies on Firebase as a backend, which manages 

user authentication, the database, and file storage.  Data 

from Firebase is synced to Algolia for indexing in order to 

support the app’s full-text search capability.  The machine 

learning model was created and trained with Microsoft 

Azure’s Custom Vision Service, and exported as a compact model to be integrated with 
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Apple’s CoreML framework so that it can handle requests on the device offline and in real 

time, as opposed to requiring a server connection. 

Prior to development, we created low-fidelity wireframes and 

then more complete app prototypes in Sketch to lay out the 

UI and think through the UX. 

III. Stage of Development 

Though Uproot is a currently a fully functional app, there are 

a few improvements that need to be made before it is 

production-ready.  Some of the code must be refactored for 

the sake of efficiency, such as the logic behind the displaying 

of a comprehensive report map.  We will also add social 

sharing capabilities so that users can spread word of the app 

and keep farmers informed of noxious weeds and invasive 

plants on other platforms.  Prior to releasing the app to the 

App Store this summer, we will perform beta testing through 

Testflight to gain insights from potential customers.  Our 

target deployment date will be in mid June 2019, when we 

will release Uproot as an MVP (minimum viable product). 

After this point we will continue to maintain, improve, and scale Uproot as we receive user 

feedback.  Following the release of the iOS app, we will expand to Android to become 

cross-platform and increase our base of potential customers.  New services will be a 

possibility as well; for example, we hope to provide in-app connections to local agricultural 

and control boards so that farmers can report more serious weed infestations and receive 

covered management assistance. 
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Market Analysis 

I. Overview 

Uproot’s target audience consists of California farmers and agricultural 

professionals.  The app may be useful to many other groups - for instance, existing 

volunteer organizations that work to remove noxious weeds from national parks - but the 

app was designed specifically with the needs of these farmers in mind.  Uproot will be of 

most value to agricultural workers, who will generate the most consistent and predictable 

demand as compared to other potential customer.  Therefore, they represent the segment 

we will consider the most seriously.  Our business will perform exceptionally well in this 

market due to its focus around a specific group of users, its lack of direct competitors and 

the extreme necessity for such a service, which Uproot will meet with a high-quality and 

well-researched application. 

II. Customer Research 

The market is sizeable, with over 420,000 workers in California’s agricultural sector 

as of 2017 (California Employment, 2018).  Most of these employees work in the San 

Joaquin Valley, and the Central and South Coasts.  Approximately 95% of farms are 

family-owned, according to one USDA NASS census; the remainder are operated by 

corporations, cooperatives, estates, trusts, institutions, etc (Farms Data, 2017). 

Farmers across the board are beginning to embrace modern technology to boost 

productivity on their farms.  Increased competition and higher supply and living costs are 

forcing California farmers to focus on efficiency and smart solutions.  Mobile devices 

specifically are taking hold, with one study determining that 94% of farmers now own their 

own mobile phone.  This shift towards the mobile device can be ascribed to its 

incontestable convenience and multifunctionality.  The growing enthusiasm for technology 

products will foster the adoption of Uproot in the farmer community. 

The very nature of farmwork makes the mobile device an ideal platform on which to 

deliver a solution.  Farmers are required to work in the fields for long hours across many 

acres of land, so they will not have access to a computer when they chance upon a weed. 

However, phones are lightweight and can be carried around all day in one’s back pocket, 

where they can be easily drawn out to quickly analyze a plant.  Alternatively, the farmer 
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could take down notes about each unknown plant he or she sees, memorize its location, 

and conduct his or her own research on a computer back home, hoping for accurate 

results.  This process is highly impractical and lengthy, disencouraging farmers from even 

attempting to identify weeds in the first place.  On the other hand, Uproot consolidates all 

necessary tools information into one app that can be used in an instant. 

III. Competitor Analysis 

While some tools exist that provide overlapping functionality with some of Uproot’s 

features, our business does not compete against any other mobile apps that provide the 

same targeted service.  Uproot revolves around its suite of features that facilitate 

on-the-spot management of noxious and invasive weeds for California farmers.  No other 

apps are not in competition for this same marketspace, leaving Uproot with a “blue ocean” 

to explore independently. 

Some web applications exist that utilize dichotomous keys or the like to identify 

plant species (such as the University of Wisconsin’s Weed ID Tool ).  However, these tools 2

completely rely on the observations of the fault-prone human eye and require a lengthy list 

of questions to be answered, by which possible plant species are tediously narrowed down. 

They do not leverage the power of machine learning, nor are they optimized for the mobile 

phone to be out used in the field. 

Several plant identification apps exist on the App Store, such as PlantSnap Pro  or 3

Garden Answers , but they are general-purpose and encompass all plant species.  They do 4

not offer information relating to the noxious or invasive status of an identified plant. 

Additionally, apps that provide truly accurate plant identification through the camera more 

often than not cost money or offer in-app purchases to unlock better features, while 

Uproot is entirely free and easily accessible. 

Neither of these options offer weed tracking, mapping, or reporting options.  Weed 

tracking can be accomplished to some extent through mapping systems like that 

developed by EDDMapS.  However, this app is more intended for professional investigative 

use.  It assumes knowledge of a species beforehand and is aimed at educators and 

conservation biologists, focusing on the science and data collection of user-generated 

2 https://weedid.wisc.edu/weedid.php 
3 https://itunes.apple.com/us/app/plantsnap-pro-identify-plants/id1234702272?mt=8 
4 https://itunes.apple.com/us/app/garden-answers-plant-id/id605855033?mt=8 
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reports rather than practical land management.  Once again, this potential competitor lacks 

the functionality provided by key aspects of Uproot including its computer vision capability 

and curated information on noxious and invasive species. 

These indirect competitors pose little challenge to Uproot as a business.  Although 

their apps’ features could be potentially helpful, they are standalone services, even though 

identification, information, and tracking tools are all integral to management of noxious 

weeds.  Uproot differentiates itself by clearly defining its target consumers and 

incorporating all necessary management tools into one mobile app.   
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Strategy and Implementation 

I. Marketing 

To promote Uproot, we will take advantage of recent digital trends; digital marketing 

will perform the best in terms of both audience reach and return on investment.  As people 

conduct the majority of their online activities on mobile devices, reaching out to farmers 

over the Internet itself will ensure that we are connecting with an audience that could 

conceivably use a mobile app on their farm in the first place. 

Email campaigns will be vital; 86% of farmers want to receive monthly updates from 

their favorite brands via email, and for every dollar spent on email marketing, companies 

can expect roughly $44 in ROI (Finn, 2019).  In additions, digital advertisement will allow us 

to reach a targeted audience with a certain degree of precision.  Displaying ads on relevant 

websites, such as those of herbicide companies, will guarantee that the money invested in 

marketing will have high return value.  Beyond traditional banner ads, we will promote our 

services on mediums such YouTube and Facebook. 

Moreover, we will give Uproot a strong online presence by creating a centralized 

CMS (content management system) through a well-developed website.  By featuring our 

brand prominently and employing best SEO practice, we will build a platform that contains 

all pertinent information about our business.  Implementing a means of site analytics will 

also enable us to capture customer data, which we will use to create more targeted 

advertisements and services.  A thorough and attractive landing page will greatly improve 

our customer acquisition prospects; we aim to achieve a conversion rate of 5% or higher. 

Once Uproot is released, we will immediately need to acquire a large quantity of 

users in order to improve our quickly enhance our MVP and release updates.  In order to 

do this, we will form partnerships with organizations such as Cal-IPC that can promote our 

app to their already established member base in newsletters, for example, or on their sites. 

We have already begun a dialogue with the GIS Program Manager at Cal-IPC about forming 

a relationship.  We will also reach out to agricultural agencies and syndicates in California, 

small and large, that may offer endorsement.  Our strategy will be to take advantage of 

existing farmer communities before we form our own within the app and on our website. 
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II. Distribution 

Uproot will be entirely free to download.  By not putting a price on the app, a 

“download cycle” can be initiated; essentially, having a high number of downloads right off 

the bat will maximize our ASO, which in turn will lead to more impressions and downloads. 

Uproot will be initially made available on the iOS App Store for the United States, although 

app support will only exist for California.  After tuning up the service upon receiving user 

feedback, an Android version of the app will be developed, tested, and released over the 

course of approximately 2 months. 

III. Employees 

Seeing that the business is currently a sole proprietorship, employee management 

will not be a major concern in the foreseeable future.  Nonetheless, as the business 

expands over the course of the next couple of years, we will need developers to handle 

different aspects of development (backend vs. frontend, web vs. Android vs. iOS, etc.).  We 

will also hire a small number of employees - perhaps 3 or 4 - to handle marketing, support 

and communications. 

 

   

 



16 

Financial Analysis 

I. Initial Funding 

As of now, only personal funds are being funneled into the business due to the 

business’s status as a sole proprietorship.  These are insufficient on their own, and will not 

be able to support Uproot’s goals in the long term.  For the first few months, we will be in 

deficit due to the relatively high costs of the services Uproot depends on.  For this reason, 

we are requesting $4,500 in investment to help us cover initial costs.  We expect to break 

even within the first year. 

II. App Monetization 

Since Uproot will be a free app, we will earn revenue through in-app advertisements 

in the form of interstitials.  We will use an mediation service such as Google Admob to 

serve the ads in between screen transitions, where they will be natural and unobtrusive. 

To maximize revenue we will display ads that pertain to agriculture and are geo-targeted. 

Sponsorships will also aid Uproot as a growing company.  To attract sponsors, we 

will convey through our value proposition the story and goal that Uproot is striving to 

achieve.  We will also offer specific deliverables to potential corporate sponsors, who can 

gain exposure via our brand and campaigns. 

III. Projections 

We have projected Uproot’s financial operations for the next five fiscal years.  We 

estimate a 5% market uptake within the first year.  The number of MAU (monthly active 

users) on the app in years following were calculated with a logarithmic model that takes 

into account our market size and the potential for company expansion.  Overall, we 

assumed that the average eCPM rate for Google Admob on iOS is $7.00, and on Android, 

$4.18.   

Costs for the business were determinations using the pricing models of the app’s 

database and API services.  The calculations rely on our predictions of average read, write, 

and delete operations per session, as well as aggregate storage.  Additionally, following the 

standard recommendation to allocate 7 to 8 percent of gross revenue to marketing, we 

subtracted costs for advertising, public relations, and publicity (Beesley, 2012). 
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By the end of FY 2024, we expect to have generated over $300,000 in cumulative 

gains.  At this point, the company will be in a reasonable position to begin making 

donations to various programs also working to remove invasive plant species.  5% of our 

future gross revenue may be allotted to donations as a starting point.  

 

Uproot Pro Forma 

 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 

MAU 29400 78050 103540 121380 135980 

 ======== ======== ======== ======== ======== 

Revenue $24,696.00 $65,562.00 $86,973.60 $101,959.20 $114,223.20 

      

Firebase $38 $126 $242 $273 $380 

Algolia $5,988 $5,988 $5,988 $5,988 $5,988 

Custom Vision $692 $1,249 $3,580 $6,707 $10,482 

Other $150 $200 $230 $250 $260 

 ======== ======== ======== ======== ======== 

Cost of Revenues $6,718.00 $7,363.00 $9,810.00 $12,968.00 $16,850.00 

 ======== ======== ======== ======== ======== 

Gross Profit $17,978.00 $58,199.00 $77,163.60 $88,991.20 $97,373.20 

Gross Profit 
Margin 72.80% 88.77% 88.72% 87.28% 85.25% 

      

Marketing $1,729 $4,589.34 $6,088.15 $7,137.14 $7,995.62 

Administrative $300 $2,000 $2,500 $3,800 $3,000 

 ======== ======== ======== ======== ======== 

Operating 
Expenses $2,029 $6,589.34 $8,588.15 $10,937.14 $10,995.62 

 ======== ======== ======== ======== ======== 

Operating Profit $15,949.28 $51,609.66 $68,575.45 $78,054.06 $86,377.58 

 ======== ======== ======== ======== ======== 

      

Cumulative Gains $15,949.28 $67,558.94 $136,134.39 $214,188.44 $300,566.02 
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