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1. The Technology Innovation (Up to 3500 characters) 

Imagine a future unburdened by repetitive, physically demanding labor, where human 
ingenuity is focused on innovation, not drudgery. Our core innovation, a versatile, 
AI-driven smart chassis, is the key to unlocking this future. Unlike today's limited 
automation—human-operated skid-steers like Bobcat or single-purpose robots like 
Husqvarna Automower—our rugged platform, initially manifested as the Property 
Bot, offers a transformative leap. 

We aim to fuse: 

● Advanced AI 
● Cutting-edge sensor fusion (Hesai PandarXT-32 LIDAR, ZED 2i cameras, 

NovAtel OEM7 RTK GPS) 
● An intuitive rapid attachment system (Bob-Tach-compatible) 

...to deliver true multi-task autonomy in complex, real-world environments. 

The high-stakes innovation hinges on three pivotal advancements that will be 
researched and developed: 

1. A custom-engineered, robust electric-powered chassis (48V LiFePO4 
battery, Maxon EC-4pole motors, 40 kW) designed for 8–12 hours of reliable 
operation in the most challenging conditions (IP65+, 20° slopes). 

2. Groundbreaking AI-driven navigation and task execution achieving an 
unprecedented <5 cm positional accuracy even in completely unmapped 
terrains. 

3. A universally adaptable modular interface enabling effortless transitions 
across a vast spectrum of applications. 



While our initial focus is on revolutionizing property maintenance (stick pickup, 
mowing, shoveling), this foundational platform directly addresses critical and growing 
needs in vital sectors such as: 

● Agriculture: Precision crop monitoring, maximizing yields 
● Defense: Autonomous flightline delivery, enhancing efficiency and safety 
● Disaster Response: Rapid debris clearing, providing crucial support in critical 

times 

...all amidst a backdrop of significant labor shortages (20% vacancy rates, BLS 2024) 
and an explosive 30% CAGR in the robotics industry (MarketsandMarkets, 2024). 

Our commitment to an electric design not only aligns with the increasing global 
demand for sustainable solutions (40% of firms adopting electric equipment, 
IBISWorld 2024) but also positions us at the forefront of a rapidly evolving market. This 
adaptability ensures enduring market relevance, allowing us to tap into a massive 
$200B global opportunity while offering compelling and immediate 50% cost 
savings ($30/hr manual vs. $15/hr automated). 

Our strategic roadmap includes: 

● Forging powerful partnerships with established U.S. industry leaders like 
Bobcat to integrate our transformative automation technology into their 
existing systems. 

● Leveraging our agile in-house 4,800 sq ft fabrication shop for rapid and 
flexible production. 

...ensuring we can effectively meet diverse SBIR priorities, from empowering rural 
innovation to bolstering national defense, with truly profound and far-reaching 
impact.  
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2. The Technical Objectives and Challenges (Up to 3500 characters) 

Phase I is strategically designed to rigorously validate the core technological promise 
of the Property Bot chassis through three ambitious yet clearly defined R&D 
objectives, each directly confronting the inherent technical complexities of achieving 
reliable autonomous outdoor operation and seamless multi-task adaptability. 

(1) Rugged, Electric-Powered Chassis Development and Validation: 



● Objective: Engineer and validate a robust chassis (5 ft x 3.5 ft x 1.5 ft, 
2,000–5,000 lb payload capacity) using in-house fabrication (steel or 
aluminum frame, CNC-machined and welded). 

● Performance Target: 8–12 hours runtime under load (40 kW Maxon EC-4pole 
motors, 48V 100Ah LiFePO4 battery) in harsh conditions (IP65+, -10°C to 40°C). 

● Challenge: Battery efficiency and thermal management in extreme cold 
and wet environments. 

● Solution: Rigorous thermal cycling tests in a controlled chamber and dynamic 
software algorithms optimizing motor output based on task demands. 

(2) AI-Driven Autonomy and Sensor Fusion Integration: 

● Objective: Integrate AI-driven autonomy with sensor fusion (Hesai 
PandarXT-32 LIDAR, ZED 2i cameras, NovAtel OEM7 RTK GPS) for SLAM-based 
navigation and task execution in unmapped terrains. 

● Performance Target: <5 cm positional error with 90% accuracy in task 
execution (NVIDIA Jetson Nano). 

● Challenge: Reliable navigation in unpredictable outdoor settings with 
variable lighting, weather, and obstacles (trees, rocks). 

● Solution: Training TensorFlow models on a 5,000-image custom dataset and 
implementing redundant sensor inputs. 

(3) Quick-Change Attachment Interface Design and Testing: 

● Objective: Design and test a Bob-Tach-compatible interface for diverse tasks 
(mowing, shoveling, stick pickup) with attachments up to 500 lbs. 

● Challenge: Ensuring robust mechanical reliability and precise alignment 
under significant load. 

● Solution: Iterative stress testing using FEA simulations and physical load tests 
up to 1,000 lbs, and optimizing material selection (1/4" steel). 

Successfully achieving these ambitious technical objectives will definitively and 
unequivocally prove the chassis’s unique and highly valuable ability to autonomously 
support a wide range of critical applications, clearly distinguishing it from limited 
single-purpose robots and inefficient manual equipment. This will establish a solid and 
scalable foundation for a versatile platform readily adaptable to numerous 
high-impact industries, including agriculture, landscaping, and municipal 
maintenance, through the future development of specialized, application-specific 
attachments.  
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3. The Market Opportunity (Up to 1750 characters) 

The autonomous smart chassis is strategically positioned to capitalize on a substantial 
$200B global market by directly addressing the critical and rapidly escalating labor 
shortages (20% vacancy rates, BLS 2024) that are significantly impacting diverse and 
essential sectors, including agriculture, defense, and disaster response. 

Our initial market entry strategy focuses on the Property Bot application, targeting: 

● Farms 
● Expansive estates 
● Municipalities 

...promising and delivering significant 50% cost reductions ($30/hr manual vs. $15/hr 
automated) for essential and recurring tasks such as stick pickup, mowing, and snow 
removal. 

However, the inherent modularity and adaptability of our smart chassis unlock a vast 
and compelling landscape of broader applications: 

● Agriculture: Precision crop monitoring 
● Defense: Autonomous flightline delivery 
● Disaster Response: Rapid debris clearing 

Current market competitors offer limited solutions: 

● Bobcat: Powerful but entirely human-dependent machines ($50K) 
● Husqvarna Automower: Restricted to a single function ($2K) 

Our innovative AI-driven autonomy and versatile quick-change system provide an 
unmatched level of adaptability and functionality, directly fulfilling a clear and 
pressing unmet need in the market. Furthermore, our unwavering commitment to an 
electric design aligns perfectly with the increasing global demand for sustainable 
and environmentally responsible solutions (40% of firms adopting electric equipment, 
IBISWorld 2024), appealing to a growing segment of environmentally conscious 
customers and municipalities. 

Phase I will be instrumental in rigorously validating the core technological capabilities 
of our smart chassis, strategically positioning us for future SBIR opportunities by 
actively forging strong partnerships with established U.S. skid-steer vendors like 



Bobcat to seamlessly integrate our cutting-edge automation technology into their 
existing and future product lines. Simultaneously, we will maintain the agility and 
flexibility to leverage our established in-house fabrication facility for rapid and 
efficient production, enabling direct sales to eager early adopters who are actively 
seeking transformative automation solutions to address their critical operational 
challenges.  
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4. The Company and Team (Up to 1750 characters) 

Edison Brothers, based in central Missouri, is propelled by the visionary leadership of 
a highly decorated U.S. Air Force veteran with two decades of unwavering and 
dedicated service (2003–2023). His distinguished career as a Helicopter Crew Chief 
on the demanding HH-60G Pave Hawk platform involved direct support for critical 
global combat search and rescue missions, requiring exceptional discipline, 
resourceful problem-solving, and the ability to perform under extreme pressure, 
particularly in high-stakes logistical scenarios such as rapidly sourcing essential 
aircraft parts in austere environments. His subsequent roles in rigorous Quality 
Assurance (2012–2016) and as a Contracting Officer Representative for the 36th 
Rescue Squadron further underscore a deep and unwavering commitment to 
achieving and maintaining operational excellence—qualities that are directly and 
meticulously translated into the precise development and execution of our smart 
chassis project. 

Our well-established 4,800 sq ft metal fabrication shop is comprehensively 
equipped with a CNC plasma table, welding equipment, and 3D printing 
capabilities, providing a strong and practical foundation for the fabrication of our 
autonomous chassis. The tech team possesses experience in AI and software 
development, crucial for developing the sophisticated autonomous navigation and 
task execution capabilities of our platform, utilizing industry-leading technologies 
such as ROS2, TensorFlow, and advanced sensor fusion techniques to achieve our 
ambitious SLAM-based navigation objectives. This team’s combined expertise and 
proven ability to overcome complex engineering challenges ensures our capability to 
deliver on the ambitious objectives of Phase I and establish a clear pathway towards 
impactful commercialization and significant societal benefit.  
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