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ABSTRACT: This project aims to develop an innovative delivery bot system that leverages GPS navigation, a digital display, and 

OTP authentication to transform the delivery process. The system integrates advanced route planning algorithms with real-time GPS 

navigation to optimize delivery routes and ensure efficient package delivery. Additionally, a digital display enhances communication 

with recipients and bystanders. providing real-time updates and promoting brand visibility.  

The implementation of OTP authentication adds an extra layer of security, enabling secure confirmation of delivery receipt. 

Through the seamless integration of these components, the project aims to revolutionize delivery operations, enhance user 

experience, and set new standards for reliability and security in the delivery industry. A secured box delivery bot, powered by OTP, 

GPS, and Arduino, integrates cutting-edge technologies to guarantee the safety and efficiency of package delivery. With OTP, 

recipients authenticate their identity before accessing the secure box. 

 GPS integration ensures accurate navigation, optimizing delivery routes for timely arrivals. Arduino serves as the control system, 

enabling seamless operation and sensor integration to enhance security and functionality. In sum, this innovative solution offers a 

dependable and secure approach to delivering packages to recipients. 
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I.    INTRODUCTION 

The aim of a GPS navigation-based delivery bot project is to 

develop an automated delivery system that optimizes efficiency, 

reduces costs, and enhances customer satisfaction by leveraging 

GPS technology for precise navigation, route optimization, and 

real-time tracking. This system aims to minimize human 

intervention while ensuring reliable and accurate delivery 

operations, contributing to sustainability goals by reducing 

environmental impact and fostering innovation in logistics and 

delivery solutions. 

The project integrates a range of components, including 

MSP430 microcontrollers, motor drivers, line follower sensors, 

and Bluetooth technology, to create a versatile and efficient 

platform. Central to the system is the application of Dijkstra's 

algorithm, which enables the bot to determine the shortest path 

from the hub to various destinations. 

Additionally, a user-friendly hub interface empowers users to 

request product deliveries, providing destination and product 

identification with ease. 

The bot communicates with the hub via wireless technology, 

ensuring seamless interaction and real- time control. It employs 

line following technology to navigate a predefined path with 

precision. The identification of destinations and products is 

facilitated through keypad interface further enhancing the 

automation process. 

Safety measures, including obstacle detection and collision 

avoidance, have been incorporated to ensure a secure delivery 

process. Extensive testing and calibration procedures have been 

executed to fine-tune the bot's performance and robustness. 

The project culminates in the deployment of the Autonomous 

Delivery Bot in a practical environment, where it serves as a 

tangible example of how automation can enhance the efficiency 

and convenience of product delivery.  

The successful realization of this project underscores the 

potential for autonomous delivery systems to revolutionize 

logistics an presents an exciting foundation for further 

advancements in this field. 

By leveraging GPS and OTP (One-Time Password) technology, 

an autonomous delivery bot can guarantee secure and efficient 

delivery by confirming the recipient's identity via a unique code 

sent to their mobile device prior to package release. The 

incorporation of GPS enables real-time tracking, ensuring precise 

and punctual delivery. 

Crafted with MSP430 and Arduino, an autonomous delivery bot, 

equipped with OTP and GPS, presents a holistic approach to 

secure and streamlined package delivery.  

The MSP430 microcontroller and Arduino platform deliver 

robust control and sensor interface functionalities. OTP ensures 

recipient authentication, bolstering security, while GPS 

integration enables accurate navigation and real-time tracking, 

optimizing delivery routes for punctual arrivals.  

This amalgamation promises a dependable and adaptable solution 

for autonomous delivery endeavors. GPS functionality enables 

accurate positioning and navigation, empowering the delivery bot 
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to ascertain its location and strategize the optimal route to the 

destination. With real-time tracking capabilities, both the sender 

and recipient can monitor the delivery's progress 

instantaneously. 

A secured box delivery bot, powered by OTP, GPS, and 

Arduino, integrates cutting-edge technologies to guarantee the 

safety and efficiency of package delivery. With OTP, recipients 

authenticate their identity before accessing the  

secure box. GPS integration ensures accurate navigation, 

optimizing delivery routes for timely arrivals. Arduino serves as 

the control system, enabling seamless operation and sensor 

integration to enhance security and functionality. In sum, this 

innovative solution offers a dependable and secure approach to 

delivering packages to recipients. 

 

II.   EXISTING SYSTEM 

 Manual Delivery Systems: Traditional manual delivery systems 

involve human couriers or workers responsible for collecting 

and delivering products within an environment. This approach 

is inherently labor- intensive and can be inefficient, particularly 

in situations that require frequent or repetitive deliveries. 

Conveyor Belt Systems: Some facilities use conveyor      belt 

systems to transport products from one point to another 

automatically. However, these systems lack flexibility, as they 

follow a fixed path, and they may not be well-suited for 

scenarios that require adaptability or route changes. 

AGVs (Automated Guided Vehicles):Automated Guided 

Vehicles are designed for material handling in various 

industries. AGVs are pre- programmed to follow a 

predetermined path, and while they offer automation, they are 

often limited in terms of adaptability and the ability to navigate 

complex environments. 

Drone Delivery Systems:In recent years, drone-based delivery 

systems have gained attention for their potential in automating 

the delivery process, especially in outdoor settings. However, 

drones may not be well-suited for indoor or confined 

environments, where obstacles and navigation complexities are 

more significant. 

Smart Carts and Robots:Some industries and research have 

explored the use of smart carts and robots for indoor delivery 

tasks. These systems may offer greater adaptability and ease of 

control, but they often require human guidance or manualinput. 

 

III.   PROPOSED SYSTEM 

Navigation and Route Optimization: 

The GPS module continuously updates the MSP430 

microcontroller with real-time location data. The 

microcontroller processes this data to calculate optimized 

delivery routes and navigate delivery vehicles to their 

destinations. 

Package Tracking and Status Updates: 

Delivery personnel use the keypad to input package details, 

recipient information, and delivery status updates into the 

system. The MSP430 microcontroller manages and updates the 

package tracking database with relevant information. 

 

Obstacle Detection and Navigation: 

The ultrasound sensor detects obstacles and potential hazards 

along the delivery route. The microcontroller processes sensor 

data to adjust vehicle navigation and avoid collisions. 

 

OTP Authentication and Delivery Confirmation: 

Upon arrival at the delivery destination, the microcontroller 

generates a one-time password for authentication. The Bluetooth 

module sends the OTP to the recipient's device, requesting 

confirmation of delivery. Once the OTP is confirmed by the 

recipient, the microcontroller updates the delivery status and 

completes the delivery process. 

 

IV.   METHODOLOGY 

1. ArduinoUNO 

The Arduino Uno, developed by Arduino, is an open-source 

microcontroller board utilizing the Microchip ATmega328P 

microcontroller (MCU). It features sets of digital and analog 

input/output (I/O) pins that can interface with a variety of 

expansion boards and circuits. 

 

 
Figure 1. Arduino Board 

 

 2. Ultrasonic sensor 

Ultrasonic sensors, also known as ultrasonic transducers, utilize 

sound pulses beyond human hearing range (ultrasonic) to gauge 

the distance to or detect the presence of a target object, by 

timing the return of the sound echo. 
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Figure 2: Ultrasonic sensor 

 

3. MSP430 

Employing an MSP430 microcontroller in a delivery bot offers 

multiple benefits. Its low power consumption prolongs battery 

life, essential for sustained operation. With a diverse range of 

peripherals, the MSP430 facilitates tasks like motor control, 

sensor integration, and external device communication. The 

MSP430, developed by Texas Instruments, encompasses a 

family of 16-bit microcontroller units (MCUs). 

 

 

Figure 3: Msp430 

 

4. MOTOR DRIVER 

Within a delivery bot, a motor driver manages motor movement, 

guaranteeing accurate and controlled motion by translating 

commands from the control system into motor-driving signals. 

This pivotal component empowers the robot to navigate, 

conduct deliveries, and adapt to environmental 

shifts seamlessly. 

 

 

Figure 4: Motor Driver 

 

5. GPS MODULE 

Incorporating a GPS module into a delivery bot enhances 

navigation accuracy and optimizes routes, guaranteeing punctual 

and precise deliveries. By providing real-time location tracking 

and route planning capabilities, the GPS module empowers the 

bot to adapt to traffic fluctuations and obstacles swiftly, thereby 

improving the efficiency and dependability of the 

delivery operations. 

 

Figure 5: GPS Module 

 

6. BATTERY 

Using a 12V battery to power a delivery bot is possible, 

contingent upon the bot's power needs and operational habits. It's 

essential to verify that the battery's capacity meets the bot's 

runtime requirements and can adequately support its motors and 

electronics. Moreover, you'll require a charging infrastructure 

compatible with the battery type to maintain its charge during 

intervals between deliveries. 
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V.   RESULT & DISCUSSION 

The result of the comprehensive  experimental e valuation of the  

Development of an  autonomous delivery bot  underscores it  

employing the MSP430 GPS module and OTP application, the 

autonomous delivery bot adeptly traversed to its destination, 

ensuring the secure and efficient delivery of the package. The 

OTP application played a pivotal role in safeguarding the 

integrity and security of the delivery process, instilling 

confidence in both the sender and recipient. 

The integration of the GPS module within the MSP430 enabled 

pinpoint location tracking, empowering the delivery bot to 

adhere closely to its designated route and adapt swiftly to 

dynamic traffic conditions. Augmented by the OTP application, 

which generated unique, one-time passcodes for every delivery 

transaction, an additional layer of security was established, 

thwarting unauthorized access to the package. This innovative 

amalgamation of technologies fostered the smooth and 

dependable execution of delivery operations across 

diverse environments. 

Furthermore, by incorporating communication modules like Wi-

Fi or cellular connectivity, the bot's functionality was bolstered, 

enabling prompt updates on delivery status for both senders and 

recipients. This not only promoted transparency but also 

heightened customer satisfaction. Moreover, a user-friendly 

interface was implemented, simplifying interaction with the 

delivery bot, facilitating seamless package tracking, and 

enabling effortless provision of instructions. Additionally, the 

adoption of renewable energy sources or energy-efficient 

components played a vital role in enhancing the bot's 

sustainability and minimizing its environmental footprint. In 

summary, the integration of the MSP430 GPS module and OTP 

application empowered the autonomous delivery bot to establish 

a new benchmark for efficiency, security, and eco-friendliness 

within the logistics sector. 

 

Moreover, the sturdy construction of the autonomous delivery bot 

guaranteed durability and resilience to environmental challenges, 

rendering it adaptable to various terrains and weather conditions. 

Equipped with advanced sensors, it effectively detected and 

avoided obstacles, thereby heightening safety throughout its 

journey. Furthermore, the incorporation of machine learning 

algorithms enabled the bot to continuously refine its routes, 

resulting in enhanced efficiency and shorter delivery durations 

over time. Consequently, the autonomous delivery bot, equipped 

with the MSP430 GPS module and OTP application, spearheaded 

a transformative shift in last-mile delivery, providing a secure and 

convenient solution for businesses and consumers alike. 

 

VI.   CONCLUSION 

The integration of a GPS module, MSP430 microcontroller, and 

OTP application in the autonomous delivery bot ensures both 

efficiency and security in its operations. Leveraging GPS 

technology enables precise navigation, guaranteeing punctual 

deliveries, while the MSP430 microcontroller empowers 

autonomous task execution. Moreover, the OTP application 

fortifies security by generating unique authentication passwords, 

safeguarding deliveries from unauthorized access. This 

comprehensive system ensures streamlined and secure delivery 

operations, effectively meeting the requirements of 

contemporary logistics. 

Moreover, the implementation of GPS technology enables live 

tracking of the delivery bot, ensuring transparency for both the 

sender and recipient. The low power consumption and efficient 

processing abilities of the MSP430 microcontroller enhance the 

bot's reliability and endurance during tasks. Additionally, the 

OTP application enhances security, restricting access to the 

delivery payload to authorized individuals only. With these 

integrated features, the autonomous delivery bot presents a 

resilient solution for contemporary delivery demands, 

amalgamating efficiency, reliability, and security to address the 

dynamic requirements of the logistics sector. 

Beyond its primary functions, the autonomous delivery bot stands 

to gain additional capabilities through the incorporation of 

features like sensor-based obstacle detection and avoidance, 

sophisticated route optimization algorithms for traffic-aware 

deliveries, and seamless integration with cloud-based platforms 

for centralized management and data analysis. Moreover, the 

integration of machine learning algorithms allows the bot to learn 

from its delivery history, enhancing its performance iteratively. 

With ongoing advancements, the autonomous delivery bot has the 

potential to transform into a versatile and essential tool for 

efficient, secure, and intelligent delivery operations across 

diverse industries. 
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