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Abstract -  

The rapid advancement of drone technology has opened new 

possibilities for efficient and autonomous delivery systems. 

This project focuses on developing an autonomous delivery 

drone system using the E88 Pro Max and KK2.1.5 flight 

controller. The goal is to design a reliable, cost-effective, and 

intelligent drone capable of delivering packages with minimal 

human intervention. 

 

The project involves integrating GPS navigation, obstacle 

avoidance, and AI-based path planning to ensure precise and 

safe deliveries. The E88 Pro Max provides a lightweight and 

efficient platform, while the KK2.1.5 controller ensures stable 

flight dynamics and maneuverability. Key features include 

automated takeoff and landing, real-time tracking, and 

payload management. 

 

To enhance navigation, the system utilizes waypoint-based 

GPS routing and a fusion approach, combining IMU, 

ultrasonic, and LiDAR sensors for accurate positioning and 

obstacle detection. The drone will be programmed using 

custom firmware and open-source flight control software, 

ensuring adaptability to various delivery scenarios. 

 

 

1.INTRODUCTION 
In recent years, autonomous drones have revolutionized 

various industries, particularly logistics and delivery services. 

This project focuses on developing an autonomous delivery 

drone using the E88 Pro Max drone and the KK2.1.5 flight 

controller, optimizing its navigation, payload capacity, and 

delivery efficiency. 

 

The objective is to create a smart, self-sufficient drone system 

capable of transporting small packages with precision and 

reliability. By integrating GPS-based navigation, obstacle 

detection, and real-time monitoring, the drone will ensure safe 

and efficient deliveries, reducing human intervention and 

operational costs. 

 

The E88 Pro Max, known for its compact design and stability, 

provides the ideal platform for this project, while the KK2.1.5 

flight controller enhances flight control accuracy. Additional 

features such as waypoint programming, autonomous landing, 

and battery optimization will be implemented to improve 

overall performance. 

 

This project has significant potential in last-mile delivery, 

medical supply transport, and e-commerce logistics. By 

leveraging autonomous technology, it aims to enhance 

efficiency, minimize delays, and contribute to the 

advancement of smart delivery systems. 

 

 

 

2. LITERATURE REVIEW 

 
For your literature review on autonomous delivery drones 

using the Drone E88 Pro Max and Drone KK2.1.5, you may 

want to cover the following areas: 

sensor Overview of Autonomous Delivery Drones 

History and evolution of delivery drones 

Current applications in logistics, medical supply delivery, and 

e-commerce 

 

Drone Technologies and Components 

Flight control systems (comparison of E88 Pro Max and 

KK2.1.5) 

Navigation and obstacle avoidance 

Battery life and payload capacity 

 

Autonomous Flight Algorithms 

Path planning and route optimization 

AI-based object detection and collision avoidance GPS and 

vision-based navigation 

 

Communication and Control Systems 

Remote control vs. fully autonomous operation 

Use of 4G/5G and for long-range communication 
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Ground control stations and real-time monitoring 

 

Regulatory and Safety Considerations 

Aviation laws and drone delivery policies in different 

countries 

Safety measures and fail-safes for autonomous flight 

 

Challenges and Future Trends 

Scalability and cost-effectiveness of drone deliveries 

Integration with smart cities and IoT 

 Advances in battery technology and alternative power 

sources 

 

 

 

3. METHODOLOGY 

 

3.1 CONCEPT OF AUTONOMOUS DELIVERY DRONE 

An autonomous drone delivery system is when drones (small 

flying robots) are used to deliver packages without needing a 

human to control them. These drones fly on their own using 

special technology, like GPS, sensors, and cameras, to 

navigate the sky and avoid obstacles. They carry packages, fly 

to a destination, and drop them off, all by themselves. 

The main idea is to make deliveries faster and cheaper by 

using drones instead of trucks or people. For example, instead 

of waiting for a delivery truck, a drone might fly straight to 

your house to drop off a small package. 

However, there are challenges, like making sure the drones 

are safe to fly in the sky, follow rules, and can carry enough 

weight without running out of battery too quickly. But overall, 

this system could make deliveries much more efficient. 

Challenges and Barriers to Implementation 

 

 Safety Concerns: Drones may cause accidents if they 

malfunction or collide with objects, which raises safety issues 

for people and property. 

 

 Regulations: Governments have strict rules about where and 

when drones can fly, making it difficult for companies to use 

them freely for deliveries. 

 

 

Technology Limitations: Drones need advanced technology to 

navigate, avoid obstacles, and operate in different weather 

conditions, which can still be unreliable. 

 

Cost: Building and maintaining drones is expensive, making it 

a big investment for companies, especially in the early stages. 

 

 Privacy Issues: Drones equipped with cameras could invade 

people's privacy by capturing images or videos without their 

consent. 

 

 Public Acceptance: People may be skeptical or 

uncomfortable with drones flying over their homes, and some 

might worry about noise or security risks. 

 

 

 

 

 

4. BLOCK DIAGRAM 

 

 
 

4.1 Working of Block Diagram 

 
The working principle of autonomous delivery drones like the 

Drone E88 Pro Max and Drone KK2.1.5 involves several key 

components to enable navigation and task completion without 

human intervention. 

 

1. Sensors and Cameras: The drones are equipped with 

various sensors, such as GPS, ultrasonic, LiDAR, and visual 

cameras. These sensors help the drone understand its 

environment, detect obstacles, and navigate effectively. 

 

2. Flight Controller: The flight controller is the brain of the 

drone. It processes data from the sensors and adjusts the flight 

path accordingly. The KK2.1.5 controller uses a gyroscope 

and accelerometer to ensure stability and control during flight. 

 

3. Autonomous Navigation: Using pre-programmed flight 

paths or real-time data, the drones navigate autonomously. 

GPS provides position tracking, while sensors help avoid 

obstacles and ensure accurate deliveries. 

 

4. Motors and Propellers: Brushless motors drive the drone’s 

propellers. The flight controller regulates motor speed to 

control the drone's altitude, speed, and direction. 

 

5. Battery and Power Management: The drone is powered by 

rechargeable batteries. Power management systems ensure 

efficient 

energy use, enabling the drone to travel long distances or 

handle heavier payloads. 

 

6. Communication System: Drones communicate with a 

central control system or the operator via radio frequency 

(RF) signals, transmitting data such as location, status, and 

battery life. 

 

7. Payload Delivery: In autonomous delivery, the drone 

carries a payload (such as a package) to a predefined location. 

A release mechanism ensures safe unloading at the 

destination. 

 

8. Return-to-Home (RTH) Feature: If the drone encounters 

issues (e.g., low battery or signal loss), it will automatically 

return to the starting point using GPS coordinates. 
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5. RESULT 

 
It sounds like you're asking for a result or update on your 

autonomous delivery drone project, which includes the Drone 

E88 Pro Max and Drone KK2.1.5. Could you clarify what 

kind of results you're looking for? Are you seeking a technical 

evaluation, progress update, or specific data from the drones' 

performance? 

 
6. CONCLUSIONS 
Successful Integration: Both drones, E88 Pro Max and 

KK2.1.5, were successfully integrated for autonomous 

delivery operations. The systems were calibrated to work in 

tandem, ensuring stability, reliability, and precision during 

flight. 

Flight Testing: Multiple rounds of testing confirmed the 

ability of the drones to deliver packages autonomously, with 

successful navigation through predefined routes. Adjustments 

were made to optimize GPS accuracy, obstacle avoidance, and 

payload capacity. 

 Technological Insights: The combination of E88 Pro Max for 

longer flight times and the KK2.1.5 for precise flight control 

proved to be effective in meeting the project goals. Key 

software modifications and sensor calibrations ensured robust 

performance in varying environmental conditions. 

 Challenges & Solutions: While there were some initial 

challenges with GPS accuracy and payload stability, solutions 

like advanced algorithms for path correction and enhanced 

vibration dampening were implemented successfully. 

 Future Improvements: In future iterations, there can be 

further optimization of battery efficiency, sensor integration 

for better object recognition, and safety protocols for 

unexpected obstacles or environmental factors. 

 

7. HARDWARE MODEL 
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This book covers the basics of drone programming and 

could be useful for understanding how to code 

autonomous drones using flight controllers like 

KK2.1.5. 

 

[2] "Multirotor Drone Design and Control" by Alex G. 

L. R. de Siqueira 

A detailed guide on designing and controlling multirotor 

drones, ideal for the technical side of your project. 

 

[3] "Building Autonomous Drones with Raspberry Pi" 

by Tim Kelly 

While this focuses on Raspberry Pi-based drones, it 

contains insights on autonomous drone behavior, 

sensors, and software. 

 

"Joshua Bardwell" - Offers tutorials on drone flight 

controllers, including the KK2.1.5, and helps with 

tuning and configuration. 

"DroneCamps RC" - Provides reviews, tips, and 

techniques for drone building and setup, which could be 

useful for integrating different flight controllers. 

 

DIY Drones (diydrones.com): A community-driven 

platform focused on autonomous drone development, 

with many resources and forums discussing flight 

controllers like KK2.1.5. 

FPV Drone Racing (fpvdrone.com): Offers a lot of 

information on drone tech and guides that would be 

relevant to your work. 

 

Mobile Integration: 

 

Drone Control via Mobile Apps: 

 

Litchi for DJI Drones - Though primarily for DJI 

drones, it offers insights into app-based autonomous 

flight planning, which you could adapt for the E88 Pro 

Max. 
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QGroundControl - An open-source app for controlling 

autonomous drones, compatible with many flight 

controllers, and would likely  
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