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Abstract— Autonomous delivery bots have completely transformed the logistics and 
transportation sectors. In the proposed project we ensure the secured delivery of the items from 
the warehouse to the customers location. wherein we use the modern technologies such as the gps 
tracking and the on site decision systems which will help the system throughout its journey from 
the warehouse to the delivery point. This whole process would we automated only the destination 
location need to be fed to the system. These automated delivery bots have a large area of 
application either it be medical field or the military fields or the grocery delivery etc, these bots 
can pave their way to the destination and complete the delivery process without human 
interference. 

I. INTRODUCTION 

In the rapidly evolving landscape of technology and e-commerce, the demand for efficient and streamlined delivery 
services has never been higher. This system combines automation, robotics, and artificial intelligence to produce 
a dependable and seamless delivery system and it include that to enhance the speed, accuracy, and cost-
effectiveness of product deliveries. 
The way of understanding autonomous driving, the vehicle has to capable of driving environments and also 
recognize the root maps and control without human intervention .A vehicle must be able to sense its surroundings, 
plan its own route, and maintain control without assistance from a human in order to achieve autonomous driving. 
The delivery bots can autonomously navigate through a variety of environments, including urban streets, 
sidewalks, and commercial areas, thanks to the sophisticated sensors and navigation systems they are outfitted 
with. Secure and contactless deliveries are given priority by this system due to the growing emphasis on contactless 
interactions. The proposed system is made to grow in response to the delivery market's rising demands. A multitude 
of bots can function concurrently, and the system can be customized to accommodate various product kinds and 
delivery situations. The use of electric-powered bots and optimization of delivery routes minimize carbon 
emissions, aligning with global efforts to create greener and more eco- friendly delivery solutions. 
A programmable robotic system uses a GSM module to transmit its location and ensure safe package handling 
while navigating its surroundings and spotting obstacles. 
The bot can make decisions in real time and adapts to its environment thanks to the integration of sensors and a 
microcontroller. The delivery bot's movements are controlled by Arduino, the system's brain, which also processes 
sensor data. To navigate and carry out delivery tasks, it uses the logic that has been programmed .To detect 
obstacles, infrared sensors are used. The data obtained from these sensors allows the bot to navigate around 
obstacles, guaranteeing a delivery path that is both safe and effective. Moreover, LCD displays are used to facilitate 
simple communication between the delivery bot and the client. 
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II. LITERATURE SURVEY 

[1] Kartikeya Bajpai, et al . “Medicine Delivery Bot Using Time Series and Object Detection”: Emergency 
situations, which led to the creation of this The research article presents a novel idea for the delivery of urgent 
medications. It suggests a delivery bot that uses deep learning algorithms to identify and categorize traffic signals 
and optimize route planning for quick and safe deliveries. It draws attention to the shortcomings of manual delivery 
methods, particularly in creative bot to guarantee quicker and more dependable deliveries, even in distant locations. 
The bot seeks to eliminate delays commonly seen at crossings, improving efficiency and security, by employing 
AI-driven prediction algorithms to direct traffic and provide safe paths. The suggested model represents a 
substantial breakthrough in the field of urgent medication deliveries by including user-friendly elements like OTP 
authentication for consumers and providing a quick, affordable fix to the drawbacks of manual delivery methods. 
[2] Shin Kato, et al. “An Automated Truck Platoon for Energy Saving Sadayuki Tsugawa”,This study examines 
the creation and assessment of an automated truck platoon in relation to the 2008-launched national Intelligent 
Transportation Systems project known as "Energy ITS." The platoon, made up of three fully automated trucks, 
drives on an expressway and test track at 80 km/h while changing lanes and maintaining a 10-meter gap. For lane 
marker detection, the lateral control uses computer vision, and the longitudinal control uses 5.8 GHz DSRC for 
inter-vehicle communications and 76 GHz radar and lidar for gap measurement. With its emphasis on high 
reliability, the technology is positioned for use in the near future. Measuring fuel consumption during platooning 
reveals a noteworthy 14% decrease in fuel consumption. Evaluation simulations suggest a 2.1% reduction in CO2 
emissions along an expressway with a 40% penetration of heavy trucks using the 10-meter gap platooning 
configuration. The paper concludes by discussing the potential introduction scenarios for this innovative automated 
truck platoon system. 
[3] Mamatha KR,et al.”Smart Ai Based Delivery Robot”:The concept of an autonomous robot that can move items 
from one place to another without assistance from a human highlights the rise of automated delivery systems in 
India. This technology ensures safe and effective travel by using sensors to navigate obstacles. With its 
autonomous delivery capabilities, the robot uses AI to navigate pre-established routes and safely deliver packets 
when it reaches its target. The study highlights the automated dependability and effectiveness of the system, 
highlighting its potential application in a variety of industries, including food delivery, hospitals, and self-driving 
automobiles. Customers may retrieve packets securely since a One Time Password (OTP) mechanism has been 
included. This paradigm offers a viable approach to safe, contactless delivery and raises the possibility of more 
improvements and developments in automated delivery systems. 
[4] Mokter Hossain .”Autonomous Delivery Robot”: Delivery services have been transformed by autonomous 
delivery robots (ADRs), but compared to technical research, there are remarkably few studies that address ADRs 
from a business standpoint. By analyzing academic and non-academic literature, this study seeks to close this 
knowledge gap and compile the state of the art regarding ADRs. Key theoretical implications are outlined in the 
discussion: Even though ADRs take many different forms, there is still a dearth of research in the more general 
business and management fields, despite the rapid expansion of technical studies. Theoretical implications of 
ADRs are vast, but current literature undervalues factors like blockchain and artificial intelligence that are 
propelling their development. This review aims to bring together disparate information regarding alternative 
dispute resolution (ADR) systems and their developing characteristics. It highlights the growing efficacy of 
specific ADR formats while also underscoring the necessity of thorough business and management research to 
completely comprehend their implications in delivery services. 
[5] D Lee, et al . “Assistive delivery robot application for real-world postal services “: This paper introduces a 
robot system that is designed to assist postal workers by carrying heavy packages in a complex urban environment 
such as apartment complex. Since most of such areas do not have access to reliable GPS signal reception, we 
propose a 3-D point cloud map based matching localization with robust position estimation along with a 
perception-based visual servoing algorithm.The delivery robot is also designed to communicate with the control 
center so that the operator can monitor the current and past situation using onboard videos, obstacle information, 
and emergency stop logs. 
[6] Mohd Ariffanan Mohd Basri*, et al .”Design of Sub-Systems for GPS-Guided Autonomous Delivery Robot 
System”: The use of autonomous robots for delivery services is a new potential goldmine. Furthermore, since the 
e- commerce and delivery industry are growing at a rapid rate, it is recommended that a system that could handle 
the high-volume traffic as well serve as a new customer attraction, be implemented.Therefore, this work aims to 
develop the Autonomous Delivery Robot System (ADRS) that could be utilized for delivery services from the 
early stage of development. The ADRS uses the Arduino microcontroller to run a program. The developed system 
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consists of three main sub-systems, namely, mobile robot, mobile application and cloud server. The mobile robot 
is equipped with features such as navigation system, obstacle detection system, container lock system and real-
time monitoring system to maneuver it autonomously. The ultrasonic sensors are used for obstacle detection, 
coupled with a Global Positioning System (GPS) for the navigation purpose.The ADRS ensures a human-
contactless and secure delivery while carry the delivery packages. Only the customer can unlock the container 
using the one-step authentication via mobile application. 
[7] A Buchegger,et al . ”An autonomous vehicle for parcel delivary in urban areas”: The flexible and individualized 
transportation of goods is a central task of today&#39;s e-economy. In urban and highly populated areas 
autonomous electric vehicles are a promising solution for this task while simultaneously addressing ecological 
issues. While in indoor environments transport robots are well adopted, autonomous transport vehicles are hardly 
seen outdoors. In this paper,we aim at this gap and adapt and transfer concepts usually used in robotics to 
autonomous vehicles for an outdoor environment. We present an autonomous vehicle that is able to safely navigate 
in urban environments while able to deliver parcels efficiently. In particular, we will discuss a scalable and robust 
mapping and navigation process that forms the basis for the capabilities of the delivery vehicle. Moreover, we 
show preliminary results of a deployment of the system in two urban scenarios. 
[8] Sankari, et al . ”Automatic Delivering System in Hospital Using GPS Technology and Efficient Fault 
Management”: The Automatic Delivery Robots are being used to deliver the medicines, juice, water 
bottles,medicinal measuring devices, and breads. But they are facing some of the difficulties regarding the 
localization of specific places around and within the Hospital because they are currently using some updated 
techniques such as landmark recognition and RFID tags. These methods are unreliable and inaccurate, also they 
require a careful watching and initialization of Hardware in the hospital. Also, some more computations are needed 
for searching the landmarks hence increasing the cost of the whole Project. In this project, the researchers introduce 
a Multilateration Technique using Smart Global Positioning System(S-GPS). The S-GPS network makes out of 
Fault tolerances in case of Sensor failures. A Novel based algorithm is being used to find the localization of places 
and therefore improved Navigation and Delivery of needed items and patients records. 
[9] Hossain, M.,et al . “Self-Driving Robots”: A Revolution in the Local Delivery,” California Management 
Review, 2022: 
Self-driving robots are revolutionizing foods, groceries, and package deliveries. They are a reality and becoming 
a part of urban life in many cities. Initially, people are curious about robots but after robots have been in an area 
for some time, they get used to it. They provide convenient services to improve our everyday life. In the USA 
alone, robots are used on more than a dozen college campuses for food delivery. The typical size of delivery robots 
is like luggage. Some robots are similarly small-sized and others are significantly larger and heavier. Small-sized 
robots run through sidewalks and the larger ones on public roads. Estonian-origin Starship robots have delivered 
two million autonomous deliveries in different cities across the world since they started three years ago 
[10] Murad Mehrab Abrar , et al . “An Autonomous Delivery Robot to Prevent the Spread of Coronavirus in 
Product Delivery System”: In light of the COVID- 19 epidemic, this study presents an autonomous delivery robot 
that is intended to provide safe, contactless distribution. The prototype enables safe product movement to GPS-
defined locations by utilizing a password-protected container system. 
Tests verify that it has excellent navigational accuracy and password security, ensuring package integrity. This 
creative approach has the potential to revolutionize logistics in addition to securely addressing urgent pandemic 
problems by transporting necessities. Its lightweight, crash-safe design and user-friendly interface provide an 
effective and scalable last-mile delivery option that may lower expenses and relieve urban traffic congestion. This 
study provides a window into the revolutionary developments that autonomous delivery robots may bring about 
in the future by demonstrating how they might improve contactless delivery services and resolve significant 
logistical issues 
[11] Akshet Patel,et al . “MedBuddy : The Medicine Delivery Robot”: In order to safeguard medical personnel 
from the possibility of contracting the coronavirus while caring for patients in general wards, the "MedBuddy" 
project was created. Remote medicine delivery to patients is made possible by the system, which uses a Bluetooth- 
controlled robot car built with and Arduino Uno microcontroller and an additional smartphone for live feed via an 
application created with MIT App Inventor. This lowers the risk for medical staff by minimizing needless contact 
and ensuring timely medication administration. The conclusion highlights the growing use of AI-driven healthcare 
solutions and cites the effectiveness of AI chatbots and self-assessment bots used by healthcare institutions. The 
potential of robots like MedBuddy to contribute to patient and medical staff safety is highlighted, with the broader 
implication that such technologies will continue to play a crucial role in addressing healthcare challenges, 
including the ongoing battle against COVID-19. 
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[12] Multirobot Teams Neil Mathew, et al . “Planning Paths for Package Delivery in Heterogeneous”: This work 
tackles the difficult problem of path planning and scheduling for a group of cooperating cars making deliveries 
autonomously in cities. The team consists of a street-based truck and a delivery- focused quadrotor micro-aerial 
vehicle. The goal of the problem, which is presented as an optimal path planning challenge on a graph, is to 
determine the shortest cooperative route that the quadrotor can take in order to deliver items at different locations. 
The study proves that the problem is NP-hard and suggests a solution by splitting it up into the extensively 
researched Generalized Traveling Salesman Problem. For the unique scenario of planning deliveries from several 
static warehouses, two more algorithms are presented. The simulation results demonstrate the algorithms' 
performance and provide insights into practical uses for urban street maps. With potential applications in a variety 
of scenarios, including search and rescue, surveillance, and exploration, the paper's contribution to adapting a 
heterogeneous carrier-vehicle system for cooperative deliveries in urban environments is highlighted in the 
conclusion. It is recommended that future research broadens the scope of the approach to accommodate more 
simultaneous deliveries, higher quadrotor capacities, and dynamic scenarios where requests change while being 
executed. 
[13] Anton Vorina ,et al . “Autonomous delivery robots and their contribution during the pandemic”: The study 
examines the importance of autonomous delivery robots, with particular attention on Starship from Starship 
Technologies and Scout from Amazon. Due to their critical responsibilities during the epidemic, these robots made 
it possible for groceries and other necessities to be delivered contactlessly. Scout had a bigger cargo than Starship 
since it was noticeably quicker and heavier. Given that there are expectations that these technologies will soon be 
widely used, their influence highlights how important they are to society. The study recognizes their dynamic 
character and continuous progress in the domain, suggesting a path for increasingly sophisticated self-governing 
machines in many industries. 
[14] Kichun Jo, et al  . “Development of Autonomous Car: Distributed System Architecture “: In order to address 
the complexity of autonomous driving algorithms with heterogeneous sensors and computing components, this 
paper introduces a distributed system architecture for autonomous cars. Guidelines for developing and integrating 
distributed systems are included in the suggested development process, with a focus on fault tolerance, modularity, 
and less computational complexity. The layered architecture and AUTOSAR inspiration of the system platform 
are intended to improve the application software's reusability, scalability, transferability, and maintainability. The 
FlexRay network protocol enhances system performance overall, fault tolerance, and network bandwidth. The 
paper ends with a summary of the next Part II, which will use an autonomous car navigating an urban environment 
to assess the system platform and development process. In the future, the system may be used in a variety of 
industrial domains outside autonomous cars, such as unmanned vehicles and factory automation. It will also 
introduce an optimization algorithm for mapping software components to computing units. 
[15] Francesco Bullo, et al  .” Dynamic Vehicle Routing for Robotic Systems “: With an emphasis on the automatic 
planning of the best multivehicle routes for tasks that are generated over time. This paper offers a thorough 
overview of recent developments in dynamic vehicle routing (DVR).The robotics applications covered by the 
surveyed scenarios are diverse and take into account various factors, including vehicle motion constraints, 
impatient demands, priority levels of demand, and communication and sensing capabilities. The work takes a 
rigorous technical approach, combining techniques from stochastic geometry, combinatorial optimization, and 
queueing theory. It addresses problems like stability, quality of service, and successful demand servicing by 
defining fundamental performance bounds and designing algorithms with provable guarantees. Dynamics, 
combinatorial optimization, and distributed algorithms are all integrated into the joint algorithmic and queueing 
approach that is presented. In order to demonstrate the potential of dynamic vehicle routing in addressing various 
challenges in robotic systems operating in dynamic and uncertain environments, the paper concludes by outlining 
future directions. These include the consideration of moving demands, limited-range on-board sensors, dynamic 
pickup and delivery, vehicle refilling constraints, and human-supervised demand servicing. 
[16] Dae-Nyeon Kim, et al . “Object Recognition of Outdoor Environment by Segmented Regions for Robot 
Navigation”: When an autonomous robot navigates, it is likely for him to set specific a target. This paper focuses 
on object recognition. He also needs avoid objects when he encounters obstacle, and Know where he is and know 
further path take, he. To recognize an object, we classify object into artificial and natural. Then we define their 
characteristics individually. We segment the object after the process of preprocessing. Image segmentation 
delineates boundaries between meaningful components, while object recognition attempts to find instances of 
objects within an image. We propose a method to segment objects of outdoor environment using multiple features. 
To analyses and recognize specific object, our method used propertyof segmented objects. This paper proposed 
the method object recognition of outdoor environment using segmented region by multiple features. The PCs are 
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used to recognize the building. The meshes of parallelograms can help us to detect more. In addition, the relation 
of geometrical properties as the height and the number of windows can be exploitedto analyze more information 
of building. For example, how many rooms the building has. This process is preprocessing objects from an image 
taken by moving robot in an outdoor environment. 
[17] Vikas Kumar, et al . “ Delivery Robots for Last-mile Logistics Operations: provide a comprehensive review 
of delivery robots for last-mile logistics operations. They emphasize the significance of the last-mile phase in 
logistics and the challenges associated with it. The authors discuss the increasing interest in delivery robots as a 
potential solution to address these challenges, offering benefits such as improved efficiency, reduced costs, and 
enhanced sustainability. The paper explores various types of delivery robots, including ground-based robots, aerial 
drones, and autonomous vehicles. Kumar et al. examine the key features, functionalities, and technological aspects 
of these robots, such as perception, navigation, manipulation, and communication systems. They highlight the 
advancements in robot hardware and software that have contributed to their increased capabilities and adaptability 
in real-world logistics scenarios. Furthermore, the authors discuss the operational considerations of deploying 
delivery robots, including route planning, fleet coordination, load capacity, and safety regulations. They delve into 
the integration of delivery robots with existing logistics infrastructure, examining the challenges of interoperability 
and the need for standardized 16 Ditto: The Delivery Robot 3 interfaces. Kumar et al. also addresses social 
acceptance and public perception of delivery robots, discussing factors such as privacy, security, and the impact 
on employment. The paper concludes by identifying research gaps and potential future developments in the field 
of delivery robots for last-mile logistics. The authors emphasize the need for further advancements in areas such 
as artificial intelligence, sensing technologies, and human-robot interaction to enhance the capabilities and 
acceptance of these robots. They highlight the importance of interdisciplinary collaborations and partnerships 
between academia, industry, and policymakers to foster the successful implementation of delivery robots in last-
mile logistics operations. In summary, Kumar, Moreira, and Scholler’s' review paper provides a comprehensive 
overview of delivery robots for last-mile logistics operations. It explores various types of robots, their features, 
and technological aspects. The authors discuss operational considerations, integration challenges, and social 
acceptance factors. The paper identifies research gaps and emphasizes the need for future advancements and 
collaborations in the field. 
[18] Alexander Buchegger ,et al . “An Autonomous Vehicle for Parcel Delivery in Urban Areas”, To allow 
autonomous transport vehicles to be used for transportation tasks in large-scale outdoor environments proven 
approaches from the robotics domain needs to be applied and transferred to these new environments. In this paper, 
we present an integrated autonomous transport vehicle which addresses these problems and is able to deliver 
parcels in urban environments such as city centers automatically. The developed transport vehicle is based on a 
commercial electrical personal vehicle. It was adapted for autonomous control and equipped with improved 
navigation skills for outdoor environments based on a topological navigation approach. The integrated vehicle was 
evaluated in realistic delivery use cases where parcels are delivered autonomously to addresses in a larger urban 
area. The main contributions of this paper are: (1) the adaptation of well- known algorithms for robot navigation 
for large-scale urban environments, (2) an integration of these algorithms in a commercially available electrical 
vehicle, (3) the improvement of the robustness of the approach by integrating additional from Open Street Map 
(OSM), and (4) an evaluation of the autonomous delivery concept inreal urban environments such as an university 
campus or a city center. 
[19] Nalinaksh Vyas  et al  ."Delivery Robots in Logistics: A Review of Recent Advances and Challenges". (2021): 
In the paper "Delivery Robots in Logistics: A Review of Recent Advances and Challenges" by Nalinaksh Vyas 
and Arindam Ghosh (2021),the authors provide a thorough examination of the latest developments and obstacles 
concerning delivery robots in the field of logistics. They emphasize the significance of last-mile delivery and how 
delivery robots can contribute to overcoming the associated difficulties in the supply chain. The authors discuss 
different types of delivery robots, such as ground-based robots, aerial drones, and autonomous vehicles, outlining 
their capabilities, limitations, and practical applications. They also explore the technological progress made in 
robot perception, navigation, and manipulation, which has significantly improved the performance and feasibility 
of delivery robots. 
[20]Aniket Gujarathi et.al, “Design and Development of Autonomous Delivery Robot”  2019 The field of 
autonomous robots is growing rapidly in the world, in terms of both the diversity of emerging applications and the 
levels of interest among traditional players in the automotive, truck, public transportation, industrial, and military 
communities. Autonomous robotic systems offer the potential for significant enhancements in safety and 
operational efficiency. Due to the meteoric growth of e- commerce, developing faster, more affordable and 
sustainable last-mile deliveries become more important. In this paper, Autonomous robot including the cyber 
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physical architecture of the robots as well as the renderings of CAD models are illustrated. Designing new solutions 
including catadioptric cameras that output panoramic views of  the scene, i.e., images with very large fields of 
view. It describes the problem of state estimation  and  localization of a robot in detail. In order to navigate 
accurately around the world, the robot must know its location in the world and the map exactly. A robot can move 
smoothly only if itis properly localized. An inaccurate localization may cause the robot to vary on the roads 
orbehave erroneously which are serious issues when the robot is completely autonomous. 
 [21] Murad Mehrab Abrar, et.al,  “An Autonomous Delivery Robot to Prevent the Spread of Coronavirus in 
Product Delivery SystemRobots and autonomous vehicles” can help to ease the stress on the existing home 
delivery while reducing the risk of virus transmission by mitigating direct human contact. In this regard, we have 
developed a cost effective autonomous mobile robot prototype for the purpose of increasing the last mile delivery 
efficiency as well as ensuring a secure and contactless package delivery. An autonomous mobile robot is a self-
driving vehicle that does not require any operation from operator to navigate the robot. The movements and 
trajectory are predefined before the operation and the robot navigates accordingly. Among various navigation 
techniques, we have used the Global Positioning System (GPS) data for autonomous navigation of the robot and 
the destination is predefined as latitude and longitude points in the program of the robot. The main advantage of 
using GPssS for navigation is that the data received from the GPS are independent of the previous readings; 
therefore, it is easy to minimize errors. A digital compass measures the heading angle of therobot and helps the 
robot to find the direction of the trajectory. The robot is equipped with a password protected container which 
protects the package against theft, damage and unprotected human contact. This password can be sent to the 
customer by a text message from the service company. Once the robot arrives at its delivery location, the only 
person who has the password will be able to unlock its delivery. 
[22] L. Alfandari,,et al. “A tailored Benders decomposition approach for lastmile delivery with autonomous 
robots,” European Journal of Operational Research, vol. 299, no. 2, pp. 510–525, 2022: This work addresses an 
operational problem of a logistics service provider that consists of finding an optimal route for a vehicle carrying 
customer parcels from a central depot to selected facilities, from where autonomous devices like robots are 
launched to perform last-mile deliveries. The objective is to minimize a tardiness indicator based on the customer 
delivery deadlines. This article provides a better understanding of how three major tardiness indicators can be used 
to improve the quality of service by minimizing the maximum tardiness, the total tardiness, or the number of late 
deliveries. We study the problem complexity, devise a unifying Mixed Integer Programming formulation and 
propose an efficient branch-and-Benders-cut scheme to deal with instances of realistic size. Numerical results 
show that this novel Benders approach with a tailored combinatorial algorithm for generating Benders cuts largely 
outperforms all other alternatives. In our managerial study, we vary the number of available facilities, the coverage 
radius of autonomous robots and their speed, to assess their impact on the quality of service and environmental 
costs. 
[23] OperationsMarc-Oliver Sonneberg, et al. “Autonomous Unmanned Ground Vehicles for Urban 
Logistics:Optimization of Last Mile Delivery”: In an era dominated by ongoing urbanization and rising e- 
commerce, the efficient delivery of goods within cities becomes a major challenge. As a new element of urban 
logistics, we discuss the potential of autonomous unmanned ground vehicles (AUGV) regarding the last mile 
delivery of shipments to customers. We propose an optimization model to minimize the delivery costs of urban 
shipments using AUGV. Simultaneously, best locations from a set of existing stations are selected for AUGV 
positioning and optimal route determination. With our developed Location Routing Problem, we provide decision 
support for parcel service providers, city authorities, and other relevant decision makers. Regarding the Green 
Information Systems domain, we tackle the lack of solution-oriented research addressing a more sustainable and 
locally emission free supply of goods within urban area 
24]. Akiya Kamimura,  et al. “Automatic Locomotion Design and Experiments for a Modular Robotic System”: 
In order to overcome the difficulties caused by the various configurations and degrees of freedom found in modular 
robots, the paper that is being presented presents a novel method for achieving whole-body locomotion in these 
systems. For each module, the suggested approach uses neural oscillators—more precisely, central pattern 
generators, or CPGs—as distributed joint controllers. By incorporating a genetic algorithm, the CPG network is 
optimized and a unified framework for creating effective locomotion controllers that can be customized to fit any 
module configuration is provided. Through hardware experiments and software simulations using the modular 
robotic system M-TRAN II, the authors verify that their approach is effective in producing stable and adaptive 
locomotion in a range of configurations. By highlighting the potential of neural oscillator networks to achieve 
reliable and adaptable locomotion, the study makes a significant contribution to the field of modular robotics. 
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25] Yuan Luo , et al..” Path Planning for Unmanned Delivery”: This work explores a crucial area of autonomous 
navigation for mobile robots operating in difficult surroundings during unmanned delivery duties. It suggests some 
methods which is designed to enhance autonomous path planning. The algorithm aims to improve convergence 
speed, accuracy, and balance between global exploration and local mining functions by integrating strategies such 
as adaptive nonlinear inertia weight strategies, opposition-based learning, and modified initial wolf pack 
generation. These strategies address limitations in the current algorithm. In order to reduce algorithm complexity, 
it also uses another algorithm for initial population formation. The algorithm's competitiveness and efficacy in 
providing delivery robots with appropriate pathways are demonstrated by the simulation results. The study does 
highlight certain areas for development, including the necessity of increased stability, decreased time, and space. 

III. CONCLUSIONS 

In conclusion, the autonomous delivery robot exemplifies a transformative shift in package transportation. Its self-
navigation capabilities and efficient operations offer a glimpse into the promising future of delivery services. These 
robots not only address current logistical challenges but also pave the way for ongoing advancements in this rapidly 
evolving field. With a focus on refining navigation abilities and adapting to complex urban environments, 
continued research and development efforts aim to enhance reliability and efficiency. The integration of robotics 
and Internet of Things technologies opens up possibilities for advanced package tracking and monitoring, 
including real-time updates and secure handling mechanisms. Collaborating with existing transportation networks 
holds promise for optimized last-mile delivery solutions, improving overall efficiency while reducing congestion. 
In summary, autonomous delivery robots represent a significant advancement, shaping the logistics industry's 
future with improved reliability, safety, and environmental interaction. 
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