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1 EXECUTIVE SUMMARY

     Every year, pests destroy enough crops to feed over 2 billion people, and most farmers don’t find the problem until 
it’s too late. LeAF (Leveraging AI for Farmers) is a revolutionary and comprehensive AI-powered crop protection system, 
designed to empower farmers and disrupt the conventional agricultural technology market. Addressing the "Innovator's 
Dilemma," LeAF offers a unique value proposition unlike traditional pesticide and large farm equipment corporations, which 
may be less incentivized to reduce chemical usage.

     LeAF uniquely combines cutting-edge computer vision (Convolutional Neural Networks), accessible hardware options like 
a mobile app for smaller farms or the BRANCH robot (Budget-friendly Robot for Autonomous Nonintrusive Crop 
P[h]otography) for larger fields, and a user-friendly Large Language Model (Chatbot) interface to provide farmers with in-
depth, plant-by-plant data. This scalable solution empowers farms of all sizes, from smallholders using just a smartphone to 
large-scale operations potentially deploying robots on tractors or drones, to minimize crop losses (currently responsible for 40% 
of global production losses, or $220 billion annually), reduce chemical usage (targeting a $60 billion/year pesticide market), and 
maximize yields. LeAF is built on a simple yet profound idea� farmers should not have to sacrifice profitability for 
sustainability, or vice versa.

LeAF addresses the critical problem of plant anomalies – pests, weeds, and diseases ± that cost farmers billions of 
dollars annually and contribute to environmental damage through excessive pesticide use. These are not minor 
inconveniences� they are major threats to global food security and the livelihoods of farmers worldwide. 8nlike traditional 
methods that rely on manual scouting (which is time-consuming, inaccurate, and often too late) or blanket chemical applications 
(which are wasteful, expensive, and environmentally harmful), LeAF provides precise, plant-by-plant monitoring and 
targeted treatment recommendations. :e are shifting the paradigm from reactive to proactive crop management.

Our target customers include small to medium-sized farms, organic farms, and larger agricultural operations seeking to 
adopt sustainable practices. :e are focusing initially on mid-to-large scale crop farmers in North America (growing 
corn, soybeans, wheat, etc.) ± the innovators who understand the value of precision agriculture. 2ur secondary market is 
organic farmers, who need effective, non-chemical pest and disease management. The system is offered via a freemium 
subscription model (free, $100/month Basic, $200/month Premium) and an optional, low-cost ($4��) BRANCH robot 
for autonomous ¿eld scouting. Farmers can purchase multiple BRANCH robots based on acreage and desired scanning 
frequency.

The LeAF system consists of three core, seamlessly integrated components:

1. LeAF Vision: Using Convolutional Neural Networks for over 90% accurate anomaly detection from images

2. LeAF Field Mapping: Creating detailed field health maps using object tracking and plant stem detection

3. LeAF Advisor: An LLM-powered natural language interface providing tailored advice

2ur ¿nancial projections indicate a path to significant profitability, targeting $�.2M, $�.�M, and $�6M in revenue over the
¿rst three years, respectively. LeAF provides a compelling value proposition� reducing pesticide use by up to 60%, increasing 
yields, and offering a substantial R2I (estimated at ���% within the ¿rst year for a �00-acre farm).

LeAF is not just a concept; it’s a working solution already deployed in farms in Washington State, demonstrating its 
practicality and effectiveness in real-world conditions. :e are seeking a seed investment of $500,000 in exchange for 25% 
ownership of the company to scale up production, expand our marketing efforts (through direct sales, partnerships, online 
marketing, and government collaboration), and continue developing advanced features, such as predictive analytics for pest 
infestations. :e are not just building a product� we are building a platform for the future of farming.

�

Diagram showing LeAF end-to-end pipeline to help farmers with efficient pest 	 plant anomaly management.



2 PROBLEM

Farmers worldwide face a constant, multifaceted battle against plant anomalies ± pests, weeds, and diseases ± that threaten their 
livelihoods, global food security, and the health of our planet. According to the FA2 and the :orld Economic Forum, these 
anomalies are responsible for up to �0% of all global crop production losses, amounting to over $220 billion annually >Bhalla, 
202�@. The impact is especially severe in regions with limited access to early detection or treatment tools. For instance, 6ub-6aharan 
Africa alone loses $�.1 billion in maize annually to the fall armyworm >FA2, 202�@. The problem is far more complex than crop 
loss� it is a systemic issue with cascading consequences�

• Economic Losses� Direct crop losses signi¿cantly impact farmers’ income, particularly for smallholder farmers who represent a 
large portion of the agricultural workforce and are often the most vulnerable to economic shocks. The loss of even a portion of 
their crop can be devastating.

• Environmental 'amage� The traditional response to plant anomalies often involves the excessive and indiscriminate use of 
pesticides, herbicides, and fertilizers. This "blanket" approach, while sometimes necessary, leads to a host of serious 
environmental problems�

– *reenhouse gas emissions� The production and application of agricultural chemicals contribute signi¿cantly to greenhouse 
gas emissions, particularly nitrous oxide (a potent greenhouse gas) and methane. *lobal pesticide use now exceeds �.2 
million tons per year, a figure that has increased by over 50% in the past �0 years >Ritchie, 202�@. Agricultural chemicals 
account for over 11% of agriculture’s total *H* emissions, particularly due to nitrous oxide, which is 2��x more potent 
than C22 >Ritchie, 202�@.

– Soil and water contamination� Chemical runoff pollutes waterways, harms aquatic life, and can contaminate drinking water 
sources. 3esticide residues can also persist in the soil, disrupting the delicate balance of soil ecosystems. �0% of 8.S. 
waterways contain pesticide traces, and �0% of global farmland is at risk of long-term residue accumulation >86*6, 
2020@.

– Harm to beneficial insects, wildlife, and human health� 3esticides can harm bene¿cial insects (like pollinators), birds, and 
other wildlife. Exposure to pesticides can also pose serious health risks to farmworkers and consumers (with over 20,000 
new cancer cases annually linked to pesticide residues). The :orld Health 2rganization estimates ��5 million cases of 
unintentional pesticide poisoning every year, with over 20,000 deaths from occupational exposure >2rganization, 2020@.

– The sheer cost of pesticides is enormous, exceeding $�0 billion annually, placing a signi¿cant ¿nancial burden on farmers.

• ,nefficient Practices� Manual scouting of ¿elds is time-consuming, labor-intensive, and often tragically inaccurate. Farmers may 
miss early signs of infestation, leading to larger outbreaks, increased chemical use, and greater crop losses. The vastness of many 
¿elds makes thorough manual inspection simply impractical. Blanket application of chemicals is wasteful, expensive, and 
environmentally damaging, often treating areas where no problem exists.

• Lack of 'ata� Farmers often lack access to real-time, granular data on the speci¿c types and locations of anomalies in their ¿elds. 
This makes it incredibly difficult to make informed decisions about treatment strategies, leading to ine"cient resource allocation 
and potentially ineffective interventions.

• Shrinking Arable Land� Due to factors like climate change (which is exacerbating pest and disease pressures), urbanization, 
and soil degradation, less and less land is available for agriculture, making it even more crucial to maximize the productivity of 
existing farmland. 2nly 15–20% of farms worldwide have access to some form of precision agriculture, and fewer receive real-
time, plant-level insights >Company, 2022@.
These challenges are further exacerbated by the increasing global demand for food (driven by population growth), the growing 
resistance of pests and weeds to commonly used chemicals, and the urgent need for more sustainable agricultural practices that 
protect our planet’s resources. Farmers are caught in a difficult position, needing to produce more food with fewer resources while 
minimizing their environmental impact. They desperately need a solution that is affordable, effective, easy to use, and 
environmentally responsible ± a solution that empowers them to be both productive and sustainable.

2

Diagram showing the environmental 
impacts of agriculture. >Bhalla, 202�@  

*raph showing increase in usage of 
pesticides in agriculture. >Ritchie, 202�@



3 CUSTOMER SEGMENTS

LeAF is designed to serve a diverse range of customers within the agricultural sector, recognizing that di!erent types of farms 
have di!erent needs and resources. However, we are taking a phased approach to market entry, focusing initially on 
segments where we can have the greatest immediate impact. Our primary target segments include:

• Small to Medium-Sized Farms (10-500 acres): These farms often lack the resources for expensive, complex technology 
or large labor forces for manual scouting. LeAF offers an affordable and efficient solution that can significantly 
improve their crop management practices, leveling the playing field with larger operations. This includes family farms, 
specialty crop growers (e.g., fruits, vegetables, nuts), and vineyards, who often face unique pest and disease challenges.

• Organic Farms: Organic farmers face unique and significant challenges in managing pests and diseases without the 
use of synthetic chemicals. LeAF’s precise monitoring and support for non-chemical treatment options (e.g., beneficial 
insects, biological controls, organic-approved sprays) make it an ideal solution for this rapidly growing segment. LeAF 
helps organic farmers maintain their commitment to sustainability while protecting their yields.

• Large Agricultural Operations (500+ acres): While larger farms may have access to some advanced technology, LeAF 
offers a scalable and cost-effective solution for plant-by-plant monitoring, which is often impractical with traditional 
methods, even on large-scale farms. Our system can integrate with existing farm management software and data platforms, 
providing a seamless flow of information.

• Agricultural Consultants and Agronomists: LeAF can be a valuable tool for agricultural professionals who provide 
advice and services to farmers. It allows them to offer more precise, data-driven recommendations, improving their clients’ 
outcomes and strengthening their relationships.

• Developing Countries/Small Holder Farmers: Our low-cost BRANCH robot is specifically designed to make our 
solution more accessible to farmers in developing countries, where resources are often limited, and the need for efficient 
crop management is particularly acute.

• Educational Farms and Research Institutions: LeAF can be used as a valuable teaching tool and research platform, 
allowing students and researchers to study plant health, pest dynamics, and the effectiveness of different treatment strate-
gies.

Secondary Target Segments:

• Government Agencies: Agricultural departments and environmental protection agencies can use LeAF to monitor pest
outbreaks, track pesticide use, promote sustainable farming practices, and gather data for policy decisions.

• Agricultural Input Suppliers: Companies that sell seeds, fertilizers, and pesticides can use LeAF to o!er value-added
services to their customers, demonstrate the e!ectiveness of their products, and promote responsible chemical use.

�

Farm workers spraying large 
scale pesticides to fields. 

>Ritchie, 202�@

Farmer in tractor spraying 
pesticides to large areas of 

fields. >2rganization, 2020@



4 UNIQUE VALUE PROPOSITION

LeAF offers a unique and compelling value proposition that sets it apart from existing solutions in the agricultural technology 
market. :e are not just offering another data point� we are offering a comprehensive, integrated system 
that transforms how farmers manage plant health. 2ur approach directly exploits the ³Innovator’s Dilemma´ for 
industry incumbents wherein traditional pesticide companies (who may prioritize higher sales of chemicals) and 
large farm equipment corporations (like -ohn Deere who sell large expensive farm equipment) are less 
incentivized to reduce chemical usage on a granular level with low cost, intelligent robotic equipment. By 
contrast, LeAF empowers farmers with in-depth data, focusing on sustainability, profitability, and targeted chemical 
use. 2ur core message is�

LeAF: Protect your crops, reduce costs, and grow sustainably with the power of AI 

Here’s a breakdown of the key elements that make LeAF unique:

• Precision and Accuracy: Unlike traditional methods that rely on guesswork, statistical sampling, or blanket applications, 
LeAF provides precise, plant-by-plant monitoring with over 90% accuracy in anomaly detection. This is achieved 
through our advanced AI models, which are constantly learning and improving. We are not just detecting that there’s a 
problem; we are identifying what the problem is, with a high degree of specificity.

• Cost Savings: LeAF significantly reduces pesticide use (by up to 60% in field trials), leading to substantial cost savings 
for farmers. It also minimizes labor costs associated with time-consuming and often inaccurate manual scouting. By 
targeting treatments only where they’re needed, LeAF eliminates wasteful chemical applications.

• Increased Yields: By enabling early detection and targeted treatment of pests, diseases, and weeds, LeAF helps farmers 
prevent widespread infestations and minimize crop losses, leading to significantly increased yields. Healthy plants are 
productive plants.

• Environmental Sustainability: LeAF promotes environmentally responsible farming by drastically reducing chemical 
usage, minimizing greenhouse gas emissions associated with chemical production and application, and protecting biodi-
versity by reducing harm to beneficial insects and other wildlife. We are helping farmers be stewards of the land.

• Ease of Use: Our system is designed to be user-friendly, with an intuitive smartphone app and a simple, natural language 
interface (LeAF Advisor) that requires no technical expertise. Farmers can interact with the system using plain English, 
asking questions and receiving clear, actionable answers.

• Accessibility: The low-cost BRANCH robot and the smartphone app make LeAF accessible to a wide range of farmers, 
including those with limited resources, particularly in developing countries. We are democratizing access to advanced 
agricultural technology.

• Data-Driven Decision Making: LeAF provides real-time data and actionable insights, empowering farmers to make 
informed decisions about treatment strategies, resource allocation, and overall farm management. We are turning data into 
knowledge, and knowledge into power.

• Scalability: The LeAF system can be easily scaled to accommodate farms of any size, from small family farms to large 
commercial operations. Our modular design allows farmers to choose the components that best meet their needs.

• Actionable Intelligence, Not Just Raw Data: We are not just collecting data; we are interpreting  it. Our Large Language 
Model (LLM) allows farmers to get specific, tailored, and actionable advice.

�

LeAF Model 6ample 3est Detections Model Testing on Detecting and Classifying 3ests 
with Different 6izes and 2rientations



5 SOLUTION

LeAF is a comprehensive, AI-powered crop protection system, representing a significant step forward in precision agriculture.
It’s not just a single tool, but rather a carefully integrated ecosystem designed to provide farmers with a complete solution for
plant health management. The system consists of three core components, each working in synergy with the others:

1. LeAF Vision:

• Technology: This component is the "eyes" of the system, utilizing state-of-the-art Convolutional Neural Networks (CNNs),
specifically the YOLOv8n model, which is known for its speed and e"ciency. These CNNs are trained on a massive and
constantly growing dataset of plant images, encompassing a wide variety of crops, pests, diseases, and weeds. This dataset
includes images from diverse sources, including publicly available databases (like iNaturalist), research institutions, and
our own field deployments.

• Functionality: LeAF Vision analyzes images captured by the BRANCH robot’s camera or a smartphone camera to
perform several critical tasks:

– Detect plant anomalies (pests, weeds, and diseases) with high precision, even in challenging conditions (e.g., varying
lighting, partial occlusions).

– Classify the specific type of anomaly (e.g., identifying a particular species of insect, a specific fungal disease, or a
particular type of weed). This level of specificity is crucial for e!ective treatment.

– Provide bounding boxes around each detected anomaly, indicating its precise location within the image. This
information is used for field mapping and targeted treatment.

– Handle unknown pests by classifying them into a separate "unknown" category, allowing for further investigation
and continuous learning of the AI model.

• Accuracy: LeAF Vision achieves over 90% accuracy in anomaly detection and classification, significantly exceeding the
capabilities of human scouting.

• E!ciency: The YOLOv8n model enables real-time processing of images, even on relatively low-power devices like
smartphones, making the system responsive and practical for field use.

2. LeAF Field Mapping:

• Technology: This component uses sophisticated object tracking algorithms (to follow individual anomalies as the camera
moves) and plant stem detection (to associate anomalies with specific plants). This allows us to build a detailed, plant-by-
plant map of the field.

• Functionality:

– Object Tracking: Tracks detected anomalies as the robot or user moves through the field, preventing double-
counting and ensuring accurate location data.

– Plant Stem Detection: Identifies plant stems to attribute anomalies to specific plants, providing a granular level of
detail.

– Field Matrix Creation: Generates a 2D matrix (or grid) representing the field, with each cell in the matrix corre-
sponding to a specific location and containing information about the presence and severity of anomalies.

• Benefits: Provides a comprehensive overview of the field’s health, allowing farmers to quickly identify problem areas
and prioritize their interventions. This is far more e"cient than relying on random sampling or visual inspection.

3. LeAF Advisor:

• Technology: This is the "brain" of the system, a natural language interface powered by a state-of-the-art Large Language
Model (LLM). This LLM is specifically trained on agricultural data and terminology, allowing it to understand and respond
to farmer queries in a meaningful way.

• Functionality:

�



– Treatment Suggestions: Provides tailored treatment recommendations based on the identified anomalies, the spe-
cific crop, the farmer’s preferences (e.g., organic vs. conventional), and other relevant factors (e.g., weather condi-
tions, local regulations).

– Question Answering: Answers farmer questions about a wide range of farming topics, including pest and disease
identification, treatment options, best practices for sustainable agriculture, and more. The farmer can interact with
the system using plain English, just as they would with an expert agronomist. Examples include:

∗ "What’s causing the yellow spots on my tomato leaves?"
∗ "What’s the best organic treatment for aphids on my lettuce?"
∗ "How can I reduce my pesticide use without sacrificing yield?"

– Cost and Environmental Impact Estimates: Calculates the potential cost savings (from reduced chemical use) and
environmental benefits (e.g., reduced greenhouse gas emissions, reduced water pollution) associated with di!erent
treatment options.

– Integration with Field Mapping Data: Analyzes the field matrix generated by LeAF Field Mapping to provide a
holistic view of the field’s health and to tailor recommendations to specific areas.

• User-Friendly Interface: The LLM allows for natural language interaction, making the system accessible to farmers of
all technical skill levels. It’s like having a personal agricultural expert available 24/7.

�

3est Detection 3age of LeAF App (3rocesses live video feed with AI model
to provide pest bounding boxes, classifications, and counts

LeAF App Layout and 3ages



Hardware Options:

• BRANCH Robot: A custom-designed, low-cost robot (under $500). It is specifically engineered for a!ordability and
ease of use, making it accessible to a wide range of farmers. It features:

– Rugged drivetrain for navigating various terrains, including uneven ground and narrow rows.
– Adjustable camera mount for capturing images of crops at di!erent heights and angles.
– ARM CPU-based brain for autonomous navigation and data processing. The robot can operate autonomously (fol-

lowing pre-programmed routes) or be manually controlled via the smartphone app.
– Smartphone integration for easy control, data upload, and real-time monitoring. The farmer can use their existing

smartphone as the robot’s "brain" and camera.

• LeAF Mobile App: A smartphone app that allows farmers to use their existing devices (smartphones or tablets) to capture
images, access the LeAF Vision and LeAF Advisor features, and manage their data. This provides a low-cost entry point
for farmers who may not need or want the BRANCH robot.

Business Model and Pricing:

• Subscription based model: LeAF will be o!ered as a Software-as-a-Service (SaaS) subscription, providing farmers with
ongoing access to the latest features, updates, and support.

• Freemium Model:

– Free Tier: 1-month free trial to allow farmers to experience the benefits of LeAF firsthand.
– Basic Tier ($100/month): Provides access to the core features of the LeAF app, including image analysis, anomaly

detection, and basic field mapping. Suitable for smaller farms.
– Premium Tier ($200/month): Includes all features of the Basic tier, plus full access to the LeAF Advisor (natural

language interaction, personalized recommendations, cost/benefit analysis), and support for larger acreages.

• Hardware Pricing:

– BRANCH Robot ($499): One-time purchase, providing a cost-e!ective solution for autonomous field scouting.

Marketing and Sales Strategy:
We will employ a multi-faceted marketing and sales strategy to reach our target customers:

• Direct Sales: A dedicated sales team will target mid-to-large scale farms and agricultural consultants directly, providing
personalized demonstrations and support.

• Partnerships: We will collaborate with agricultural suppliers (e.g., seed companies, fertilizer companies), agricultural
associations, and industry influencers to reach a wider audience and build trust.

• Online Marketing: We will utilize a variety of online channels, including social media, search engine optimization
(SEO), and online advertising, to raise awareness and generate leads.

• Content Marketing: We will create educational content (blog posts, articles, videos) on precision agriculture, sustainable
farming practices, and the benefits of LeAF, establishing ourselves as thought leaders in the industry.

• Free Trials and Demonstrations: We will o!er free trials of the LeAF app and demonstrations of the BRANCH robot
to allow farmers to experience the value of our system firsthand.

• Government Collaboration: We are actively partnering with the Washington State Department of Agriculture (WSDA)
and other government agencies to promote the adoption of LeAF and support sustainable agriculture initiatives.

�

In summary, the hardware component of LeAF provides versatile options to match farmers' needs and budgets. From the 
affordability and convenience of using their existing smartphones with the LeAF app, to the autonomous and robust data 
collection offered by the BRANCH robot, farmers can select the tools that best fit their specific operational scale and 
requirements.



Financial Projections�

Metric Year 1 Year 2 Year 3
Subscribers 1,000 5,000 20,000
Avg. Revenue/Subscriber $1,200 $1,500 $1,800
Total Revenue $1.2M $7.5M $36M
COGS (Robot + Cloud) $250K $1.25M $5M
Operating Expenses $500K $2M $8M
Net Profit $450K $4.25M $23M

Table �� 3rojected Financials

Assumptions�

These projections are based on a number of key assumptions�

• Average subscription price increases over time as we add new features and capabilities to the LeAF platform.

• Customer acquisition cost decreases over time as our brand awareness grows and our marketing e�orts become
more efficient.

• 2perating expenses include marketing and sales costs, customer support, research and development, and general
admin-istrative expenses.

• BRANCH Robot sales are considered additional revenue, separate from the subscription revenue.

• Cloud compute and storage costs are factored into the Cost of *oods 6old (C2*6).

• Average Farm Size� �00 acres

• Average Pesticide Cost� $60/acre/year

• Pesticide Reduction with LeAF� �0% (based on ¿eld trial data)

• Annual Pesticide Savings� $�,000

• <ield ,ncrease with LeAF� �%

• Average Crop 9alue� $�00/acre

• 7otal Annual Benefit� $�,�00

• Net Annual Benefit� $4,�00

• RO,� ���% (within the ¿rst year)

These projections demonstrate the strong ¿nancial incentive and R2I for farmers to adopt LeAF. The system pays for 
itself quickly and provides ongoing bene¿ts in terms of cost savings, increased yields, and improved sustainability.

�

Return on Investment (ROI) for Farmers:

Table 2: Farmer ROI Breakdown (100 Acres, Year 1)

Metric Without LeAF With LeAF
(Basic Tier)

Annual Pesticide Cost ($ 60/acre) $6,000 $3,000 (50%
Reduction)

Estimated Yield Value $50,000 $52,500 (5%
Increase)

LeAF Annual Cost (Subscription) - $1,200
Net Benefit vs Without LeAF - $4,300
First Year ROI - 358%



6 CONCLUSION

LeAF is a signi¿cant advancement in agricultural technology, offering a practical, effective, and sustainable solution to the 
pressing challenges faced by farmers worldwide. :e’re not just building a product� we’re building a platform that empowers 
farmers to�

• Reduce Crop Losses� Early detection and targeted treatment of pests, diseases, and weeds minimize the impact of these
anomalies, preventing widespread infestations and signi¿cant yield reductions.

• Minimize Chemical 8sage� 3recise monitoring and data-driven recommendations dramatically reduce the need for
blan-ket pesticide applications, saving farmers money and protecting the environment.

• Maximize <ields� Healthier crops, resulting from timely interventions and optimized resource allocation, lead to in-
creased productivity and higher pro¿ts.

• Embrace Sustainable Practices� LeAF promotes environmentally responsible farming, helping farmers reduce
their environmental footprint and contribute to a more sustainable food system.

LeAF is more than just a collection of features� it’s a comprehensive system that seamlessly integrates into existing farm-
ing operations. The working prototype and successful deployments in :ashington 6tate farms demonstrate the viability and 
effectiveness of our technology in real-world conditions. 2ur plan involves expanding production, refining our algorithms, 
and scaling our marketing and distribution channels. The projected financials ($�.2M to $�6M in revenue from <ear � to <ear 
�) highlight the market potential. :ith its strong value proposition and compelling R2I, LeAF revolutionizes crop protection
and ushers in a new era of precision agriculture. :e are committed to innovating on the capabilities of the LeAF platform, and
making our technology accessible to farmers of all sizes, all around the world. :e ¿rmly believe that LeAF represents the
future of farming ± a future where technology empowers farmers to be both more productive and more sustainable.

�

Custom-Made BRANCH Robot Myself explaining LeAF 6ystem to Farmer for Deployment

Investment Request: We are seeking $500,000 in exchange for 25% ownership. This investment will be used to:

• Increase production capacity of BRANCH robots

• Continue developing advanced features (e.g., predictive pest analytics) and 
deploy to mid-sized and large farms
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