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ARTIFICIAL INTELLIGENCE (AI) AND ROBOTICS: 

BRIDGING THE GAP 
 

Abstract 

 

This chapter, "AI and Robotics: Bridging the 

Gap," explores the transformative relationship 

between artificial intelligence (AI) and 

robotics, highlighting their historical evolution 

and current integration. It examines the 

fundamental concepts underpinning both 

fields, including machine learning, computer 

vision, and natural language processing, while 

also addressing contemporary trends in 

automation across various sectors, such as 

manufacturing, healthcare, and everyday life. 

The chapter identifies key challenges in their 

integration, including technical limitations, 

ethical dilemmas, and economic impacts, 

supported by case studies that illustrate 

successful implementations and notable 

failures. Looking to the future, it discusses 

potential innovations and societal changes, 

emphasizing the need for interdisciplinary 

collaboration and workforce development. By 

providing a comprehensive overview, this 

chapter aims to foster a deeper understanding 

of how AI and robotics can work 

synergistically to shape a more efficient and 

equitable future. 
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I. INTRODUCTION 

 

1. Overview of AI and Robotics: Artificial Intelligence (AI) and robotics are at the 

forefront of technological innovation, driving significant changes across multiple 

domains. AI encompasses a range of techniques designed to create systems that can 

perform tasks typically requiring human-like intelligence, including natural language 

processing, pattern recognition, and autonomous decision-making. Robotics, on the other 

hand, focuses on the design, construction, and operation of robots—machines that can 

execute a variety of physical tasks, from simple assembly operations to complex surgical 

procedures. The intersection of these two fields has led to the emergence of intelligent 

robotics, where machines are not only programmed to perform specific tasks but can also 

learn from their experiences and adapt to new challenges. 

 

Historically, AI and robotics have developed somewhat independently. Early robots were 

primarily mechanical systems that performed repetitive tasks without any form of 

intelligence. However, advancements in AI technologies, particularly in machine learning 

and computer vision, have enabled robots to enhance their functionality and autonomy. 

This evolution marks a significant shift in how robots are utilized in society, expanding 

their role from basic automation to intelligent systems capable of interacting with their 

environment in meaningful ways. 

 

2. Importance of the Interconnection: The integration of AI and robotics is critical for 

unlocking the full potential of both fields. By embedding AI algorithms into robotic 

systems, these machines gain the ability to process vast amounts of data, recognize 

patterns, and make informed decisions in real-time. This capability transforms traditional 

robotics into intelligent agents capable of navigating complex environments, 

understanding human commands, and even learning from their interactions. For instance, 

autonomous vehicles leverage AI to interpret sensor data, make driving decisions, and 

adapt to changing road conditions, showcasing the practical benefits of this 

interconnection. 

 

Moreover, the fusion of AI and robotics offers solutions to some of society's most 

pressing challenges. In healthcare, intelligent robotic systems are used for precise surgical 

procedures, patient monitoring, and rehabilitation, improving patient outcomes and 

reducing the workload on medical professionals. In manufacturing, AI-driven robots 

enhance efficiency, minimize errors, and adapt to production line changes without 

significant downtime. This interconnection not only enhances operational capabilities but 

also fosters innovation, leading to the development of new applications and business 

models. 

 

3. Purpose of the Chapter: The primary purpose of this chapter is to delve into the 

dynamic relationship between AI and robotics, elucidating their historical trajectory, 

current applications, and future possibilities. It aims to provide readers with a thorough 

understanding of how these technologies interrelate and the transformative effects of their 

integration across various sectors. The chapter will also address the challenges that arise 

from this convergence, including ethical implications, workforce displacement, and the 

need for regulatory frameworks to govern their use. 
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In addition to theoretical insights, this chapter will include case studies that illustrate 

successful implementations of AI in robotics, showcasing the practical benefits and 

lessons learned. By bridging academic perspectives with real-world applications, this 

chapter aspires to serve as a valuable resource for researchers, practitioners, and 

policymakers, encouraging collaborative efforts to harness the combined power of AI and 

robotics for societal advancement. Through this exploration, the chapter aims to highlight 

not only the potential for innovation but also the responsibility that comes with deploying 

these advanced technologies in an ethical and equitable manner. 

 

II. FUNDAMENTAL CONCEPTS 

 

1. Definitions and Terminology: To effectively understand the intersection of AI and 

robotics, it is crucial to establish clear definitions and terminology. **Artificial 

Intelligence (AI)** refers to the simulation of human intelligence processes by machines, 

particularly computer systems. These processes include learning (the acquisition of 

information and rules for using it), reasoning (the use of rules to reach approximate or 

definite conclusions), and self-correction. 

 

**Robotics** is the branch of technology that deals with the design, construction, 

operation, and application of robots. Robots are programmable machines that can carry 

out a series of actions autonomously or semi-autonomously. Within this field, various 

types of robots exist, including industrial robots, service robots, and mobile robots, each 

designed for specific tasks and environments. 

 

Understanding these definitions is essential, as they form the foundation upon which the 

functionalities of intelligent robotic systems are built. The interplay between AI and 

robotics is facilitated by advancements in computing power, algorithm development, and 

sensor technology, all of which contribute to the sophistication of modern robotic 

applications. 

 

2. Types of AI in Robotics 

 

The application of AI in robotics is multifaceted, encompassing various techniques that 

enhance the capabilities of robotic systems. Here are three primary types of AI utilized in 

robotics: 

a. Machine Learning: **Machine Learning (ML)** is a subset of AI that focuses on 

the development of algorithms that allow computers to learn from and make 

predictions based on data. In robotics, ML enables robots to improve their 

performance over time through experience. For instance, a robot equipped with ML 

algorithms can learn to navigate a complex environment by analyzing sensor data 

from its surroundings, identifying obstacles, and adapting its path accordingly. 

 

Reinforcement learning, a branch of ML, is particularly relevant in robotics, where 

robots receive feedback from their environment to learn optimal actions. This 

capability is essential for tasks such as robotic manipulation, where robots must learn 

to interact with objects in various ways based on trial and error. 

 

b. Computer Vision: **Computer Vision** is another critical area of AI that empowers 

robots to interpret and understand visual information from the world. Through the use 
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of cameras and sensors, robots can capture images and videos, which are then 

processed using advanced algorithms to identify objects, recognize patterns, and 

interpret spatial relationships. 
 

In applications such as autonomous vehicles, computer vision enables the detection of 

pedestrians, traffic signs, and other vehicles, allowing the robot to make informed 

driving decisions. In industrial settings, robots equipped with computer vision can 

perform quality control, ensuring that products meet specified standards by analyzing 

their appearance and dimensions. 
 

c. Natural Language Processing: **Natural Language Processing (NLP)** is a field of 

AI that focuses on the interaction between computers and humans through natural 

language. In robotics, NLP allows robots to understand, interpret, and respond to 

human commands and queries effectively. This capability is crucial for developing 

user-friendly interfaces and enhancing human-robot collaboration. 
 

For example, service robots in customer-facing roles can utilize NLP to engage in 

conversations with users, answering questions and providing assistance. This not only 

improves the usability of robotic systems but also fosters a more intuitive interaction 

between humans and robots, making technology more accessible and beneficial to 

society. 
 

Overall, these types of AI technologies play a vital role in the evolution of robotics, 

enabling machines to operate more intelligently and autonomously in a variety of 

settings. By integrating machine learning, computer vision, and natural language 

processing, robots can achieve greater adaptability and efficiency, paving the way for 

a future where intelligent robots seamlessly integrate into daily life and work 

environments. 
 

III. CURRENT TRENDS IN AI AND ROBOTICS 
 

1. Automation and Industrial Robots: The trend toward automation in industrial settings 

is one of the most significant developments in AI and robotics. Industrial robots, 

equipped with advanced AI algorithms, are increasingly employed in manufacturing 

processes to enhance efficiency, precision, and productivity. These robots can perform 

repetitive tasks, such as assembly, welding, painting, and quality inspection, with a level 

of accuracy that far surpasses human capabilities. 
 

Recent advancements in AI have enabled industrial robots to adapt to changing 

production requirements dynamically. For instance, collaborative robots, or cobots, can 

work alongside human operators, sharing tasks and ensuring safety through sophisticated 

sensor technology and machine learning algorithms that enable them to understand 

human movements and intentions. This synergy between humans and robots not only 

improves production efficiency but also allows for more flexible manufacturing systems 

that can respond to market demands in real-time. 
 

Moreover, the integration of AI in industrial robots has facilitated predictive maintenance, 

where algorithms analyze data from machinery to predict failures before they occur. This 

proactive approach minimizes downtime and reduces operational costs, making industrial 

robots a crucial component of modern smart factories. 
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2. Service Robots in Daily Life: The rise of service robots is transforming how we interact 

with technology in our daily lives. Service robots, designed to assist humans in various 

tasks, are becoming increasingly prevalent in sectors such as hospitality, retail, and 

domestic environments. These robots are equipped with AI-driven functionalities that 

allow them to perform tasks ranging from cleaning and delivery to customer service. 

 

In the hospitality industry, for example, robots are being used for tasks such as room 

service delivery and concierge services. They can navigate hotel corridors, interact with 

guests, and provide information, significantly enhancing the customer experience. In 

retail, service robots assist shoppers by providing product information, guiding them to 

items, and even managing checkout processes. 

 

Additionally, domestic service robots, such as robotic vacuum cleaners and lawn mowers, 

have gained popularity among consumers. These robots utilize AI algorithms to learn the 

layout of homes and optimize their cleaning paths, offering convenience and freeing up 

valuable time for homeowners. As technology continues to advance, we can expect to see 

an increase in the capabilities and applications of service robots, making them an integral 

part of everyday life. 

 

3. AI-Powered Robotics in Healthcare: AI-powered robotics is revolutionizing the 

healthcare sector by enhancing patient care, improving surgical outcomes, and 

streamlining administrative processes. Surgical robots, equipped with AI algorithms, 

enable surgeons to perform complex procedures with greater precision and minimally 

invasive techniques. These systems can analyze vast amounts of data, providing surgeons 

with real-time insights and assisting in decision-making during operations. 

 

Moreover, robots are being deployed for telemedicine, allowing healthcare professionals 

to remotely interact with patients. These robots can facilitate consultations, monitor vital 

signs, and even assist in rehabilitation therapy. For instance, robotic exoskeletons are 

being used to aid patients in recovering mobility after injury, providing personalized 

support based on the patient’s progress. 

 

In addition to direct patient care, AI-powered robots are also transforming administrative 

tasks within healthcare facilities. Automation of scheduling, inventory management, and 

billing processes allows medical staff to focus more on patient care rather than 

administrative burdens, ultimately leading to improved operational efficiency. 

 

As the integration of AI and robotics in healthcare continues to evolve, the potential for 

improved patient outcomes, reduced costs, and enhanced access to care will likely grow. 

This trend highlights the importance of ongoing research and collaboration between 

technologists and healthcare professionals to ensure that these innovations are effectively 

implemented and ethically governed. 

 

IV. CHALLENGES IN INTEGRATION 

 

1. Technical Limitations: Despite the significant advancements in AI and robotics, several 

technical limitations hinder the seamless integration of these technologies. One of the 

primary challenges is the complexity of real-world environments, which often present 

unpredictable variables that robotic systems must navigate. While AI has made strides in 
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areas such as perception and decision-making, creating robots that can reliably operate in 

dynamic and cluttered settings remains a significant hurdle. 

 

Additionally, the reliance on large datasets for training AI models poses challenges in 

terms of data quality, availability, and representativeness. Robots trained on biased or 

incomplete data may perform poorly in real-world applications, leading to safety concerns 

and ineffective operations. Furthermore, the integration of various AI technologies—such 

as machine learning, computer vision, and natural language processing—requires robust 

interoperability among different systems, which can be technically demanding. 

 

Another critical technical limitation is the need for real-time processing capabilities. 

Many robotic applications require immediate responses to rapidly changing conditions, 

necessitating advanced computational power and low-latency communication. Ensuring 

that robots can process information and execute actions in real-time is essential for their 

effectiveness and safety in various environments. 

 

2. Ethical Concerns: The integration of AI and robotics raises significant ethical concerns 

that must be addressed to ensure responsible deployment. One primary issue is the 

potential for bias in AI algorithms, which can lead to unfair treatment or discrimination in 

automated decision-making processes. For instance, if a robotic system used in hiring 

practices is trained on biased data, it may perpetuate existing inequalities, further 

marginalizing underrepresented groups. 

 

Moreover, the use of autonomous robots in sensitive areas, such as law enforcement and 

military applications, poses ethical dilemmas regarding accountability and transparency. 

Questions arise about who is responsible for a robot's actions, especially in scenarios 

involving harm to humans or property. Establishing clear guidelines for accountability 

and ethical decision-making in AI- powered robots is crucial to mitigate potential risks. 

Privacy concerns are another significant ethical issue. The deployment of robots equipped 

with sensors and cameras to gather data raises questions about data protection and 

surveillance. 

 

Ensuring that individuals' rights are respected while utilizing these technologies is 

essential to maintain public trust and acceptance. 

 

3. Job Displacement and Economic Impact: The integration of AI and robotics into 

various industries has sparked concerns about job displacement and its economic 

implications. As robots become capable of performing tasks traditionally handled by 

humans, there is a fear that widespread automation could lead to significant job losses. 

This concern is particularly pronounced in sectors such as manufacturing, retail, and 

customer service, where robots can efficiently perform repetitive or low-skilled tasks. 

 

While automation can enhance productivity and reduce operational costs, it may also 

exacerbate income inequality and create a skills gap in the workforce. Workers in roles 

susceptible to automation may struggle to transition to new jobs, especially if they lack 

the necessary skills for emerging fields. This shift in the job landscape underscores the 

importance of investing in education and retraining programs to equip the workforce with 

the skills needed for the future economy. 
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On the other hand, the integration of AI and robotics also has the potential to create new 

job opportunities and stimulate economic growth. As industries evolve and new 

technologies emerge, demand for skilled professionals in areas such as AI development, 

robotics maintenance, and system integration will increase. The challenge lies in 

managing this transition effectively to minimize negative impacts on employment while 

maximizing the benefits of technological advancements. 

 

Overall, addressing these challenges requires a collaborative effort among policymakers, 

industry leaders, and technologists to develop strategies that promote ethical integration, 

ensure workforce adaptability, and harness the potential of AI and robotics for the benefit 

of society as a whole. 

 

V. CASE STUDIES 

 

1. Successful Implementations 

a. Manufacturing Sector: In the manufacturing sector, successful implementations of 

AI and robotics are exemplified by Tesla’s Gigafactories. These facilities utilize 

advanced robotic systems for tasks such as assembly and quality control. The robots 

operate in a highly coordinated manner, optimizing the production line to reduce costs 

and improve efficiency. Data collected from the manufacturing processes are analyzed 

by AI algorithms, enabling predictive maintenance and adaptive production 

schedules. 

 

For effective representation, Figure 1 illustrates the robotic workflow in a Tesla 

assembly line. This figure, created using the \includegraphics command from the 

graphicx package, should have a resolution of at least 800 dpi, preferably 1200 dpi, 

ensuring clarity in line drawings and readability in labels. 

 

b. Autonomous Vehicles: The evolution of autonomous vehicles is another key area 

where AI and robotics have been successfully integrated. Companies like Waymo 

have developed self-driving cars that use a combination of machine learning, 

computer vision, and sensor technologies. These vehicles process environmental data 

in real time, allowing them to navigate complex traffic situations safely. 
 

To illustrate the components of autonomous driving technology, Figure 2 provides a 

diagram showing the sensor suite used in Waymo’s vehicles. The diagram must 

adhere to the same formatting guidelines—centered with a caption below. 
 

 
 

Figure 1: Diagram of the sensor suite in Waymo’s autonomous vehicles, highlighting the 

various technologies that enable real-time navigation and decision-making. 
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2. Lessons Learned from Failures: While there are many successful implementations, 

failures also provide critical lessons. One notable case is Google's self-driving car project, 

which encountered significant hurdles related to regulatory challenges and public 

acceptance. Despite advanced technology, the complexities of real-world driving 

environments highlighted the need for comprehensive regulatory frameworks that address 

safety and liability. 
 

Another failure was the Moley Robotics robotic chef project, which aimed to automate 

cooking. Despite technological advancements, the project struggled due to the intricate 

nature of culinary tasks that required fine motor skills and adaptability. This case 

emphasizes the necessity of aligning technological capabilities with practical applications. 
 

These failures illustrate the importance of thorough testing, regulatory considerations, and 

realistic assessments of what AI and robotics can achieve. Future projects should 

prioritize stakeholder engagement and adaptability to ensure that technological 

innovations meet real- world needs. 
 

3. Figures and Tables: In accordance with the guidelines provided, all figures and tables 

must be treated as floating objects without optional location parameters. Figures should 

be numbered sequentially and accompanied by descriptive captions positioned below 

each figure. 
 

For instance, the program code relevant to robotic processes can be presented as follows: 

plaintext 

program RobotControl(Output); 

{Example of controlling a robotic arm};  

const 

     MaxMovements = 5;  

var 

    Movement: 0..MaxMovements;  

begin 

    Movement := 0; 

    while Movement < MaxMovements do  

    begin 

        { Code to move the robotic arm }  

    Movement := Movement + 1;  

   end; 

end. 
 

This code example illustrates basic programming principles that might be applicable to 
robotic control systems. 
 

IV. FUTURE PROSPECTS 
 

1. Innovations on the Horizon: The field of AI and robotics is rapidly evolving, with 

numerous innovations anticipated in the coming years. One of the most promising areas is 

swarm robotics, where multiple robots work collaboratively to accomplish complex tasks. 

This approach mimics natural systems, such as ant colonies or flocks of birds, allowing 

for increased efficiency and flexibility in various applications, from agriculture to disaster 

response. 



Principles of Artificial Intelligence, IoT and Machine Learning 

E-ISBN: 978-93-7020-007-4 

IIP Series, Chapter 10 

ARTIFICIAL INTELLIGENCE (AI) AND ROBOTICS: BRIDGING THE GAP 

 

Copyright @ 2025 Authors                                                                                                                        Page | 117  

Another exciting development is the advancement of soft robotics. Unlike traditional rigid 

robots, soft robots are made from flexible materials that allow them to navigate delicate 

environments and interact safely with humans. This technology holds great potential in 

sectors such as healthcare, where soft robotic systems can assist in rehabilitation or 

perform minimally invasive surgeries. 
 

Additionally, the integration of 5G technology is set to revolutionize robotics. With faster 

data transmission and lower latency, 5G will enable real-time communication between 

robots and their environments, enhancing their ability to make instantaneous decisions 

and improving their overall performance. 
 

2. Potential Societal Changes: As AI and robotics continue to permeate various sectors, 

significant societal changes are expected. One of the most profound impacts will be in the 

labor market. While automation may displace certain jobs, it will also create new 

opportunities in fields such as AI development, robot maintenance, and data analysis. The 

challenge will be ensuring that the workforce is adequately trained to adapt to these 

changes. 
 

Moreover, the increasing presence of robots in daily life may influence social dynamics. 

For example, service robots in healthcare and hospitality settings can enhance efficiency 

and customer experience. However, they may also raise concerns about human interaction 

and the potential for reduced job opportunities in these sectors. 

 

Another important consideration is the ethical implications of AI and robotics. As these 

technologies become more autonomous, questions regarding accountability, privacy, and 

security will need to be addressed. Societal acceptance will depend on transparent 

practices and the establishment of ethical guidelines that govern the use of AI and 

robotics. 
 

3. The Role of Regulation and Governance: Effective regulation and governance will play 

a crucial role in shaping the future of AI and robotics. Policymakers will need to establish 

frameworks that ensure safety, fairness, and accountability in the deployment of these 

technologies. This may involve developing standards for testing and certification, as well 

as guidelines for data privacy and security. 
 

International collaboration will also be essential in addressing the global challenges posed 

by AI and robotics. Harmonizing regulations across countries can facilitate innovation 

while ensuring that ethical standards are upheld. Engaging with stakeholders, including 

industry leaders, researchers, and the public, will be vital for creating comprehensive 

policies that reflect diverse perspectives. 
 

Furthermore, as AI systems become more integrated into critical infrastructure, ensuring 

resilience and security against potential threats will be paramount. Regulatory bodies will 

need to stay informed about emerging technologies and adapt policies accordingly to 

mitigate risks while promoting innovation. 
 

In conclusion, the future prospects of AI and robotics are vast and multifaceted. By 

embracing innovation, addressing societal changes, and establishing robust regulatory 

frameworks, stakeholders can harness the potential of these technologies for the 

betterment of society. 
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V. BRIDGING THE GAP 

 

1. Interdisciplinary Approaches: To effectively bridge the gap between AI and robotics, 

interdisciplinary approaches are essential. Integrating knowledge from fields such as 

computer science, engineering, cognitive science, and ethics will foster innovation and 

create more capable and adaptable systems. For instance, understanding human cognitive 

processes can inform the design of AI algorithms that mimic human decision-making and 

learning patterns. 

 

Collaborative research initiatives that bring together experts from diverse disciplines can 

lead to breakthroughs in developing autonomous systems. By combining expertise in AI 

algorithms with robotics engineering, teams can create more intelligent and responsive 

robots capable of operating in dynamic environments. Additionally, interdisciplinary 

programs can address complex challenges, such as designing robots that are safe for 

human interaction or developing AI systems that respect ethical considerations. 

 

2. Collaboration between AI and Robotics Experts: Collaboration between AI and 

robotics experts is vital for advancing technology. As AI continues to enhance robotic 

capabilities, fostering partnerships between these domains will lead to innovative 

solutions. Joint research projects, industry partnerships, and cross-disciplinary 

conferences can facilitate knowledge exchange and accelerate the development of cutting-

edge technologies. 

 

For instance, AI researchers can work closely with roboticists to create algorithms that 

enable robots to learn from their experiences and adapt to new tasks autonomously. This 

collaboration can enhance the functionality of robots in various applications, from 

manufacturing to healthcare. Moreover, involving stakeholders from industry, academia, 

and government in collaborative efforts ensures that developments align with real-world 

needs and challenges. 

 

3. Education and Workforce Development: To prepare the workforce for the future of AI 

and robotics, education and training programs must evolve. Integrating AI and robotics 

into educational curricula will equip students with the necessary skills to thrive in these 

rapidly changing fields. Emphasizing hands-on learning experiences, such as robotics 

competitions and AI research projects, can foster creativity and problem-solving abilities 

among students. 

 

Additionally, promoting lifelong learning and upskilling initiatives will help existing 

workers adapt to new technologies. As automation reshapes job landscapes, training 

programs should focus on both technical skills, such as programming and data analysis, 

and soft skills, such as critical thinking and collaboration. 

 

Collaborations between educational institutions, industry partners, and government 

agencies can also enhance workforce development efforts. By aligning curricula with 

industry needs and providing internships and apprenticeships, stakeholders can ensure 

that graduates are well- prepared for careers in AI and robotics. 

 

In conclusion, bridging the gap between AI and robotics requires interdisciplinary 

approaches, collaborative efforts, and robust education and workforce development 
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strategies. By fostering these elements, we can unlock the full potential of these 

technologies and drive innovation for the future. 

 

VI. CONCLUSION 

 

1. Recap of Key Points: In this chapter, we explored the intricate relationship between 

artificial intelligence (AI) and robotics, emphasizing their interdependence and the 

importance of their integration. We examined fundamental concepts, current trends, and 

the challenges faced in integrating these technologies. Case studies highlighted successful 

implementations in various sectors, while lessons learned from failures underscored the 

necessity of realistic assessments and stakeholder engagement. Future prospects suggest 

significant innovations on the horizon, potential societal changes, and the critical role of 

regulation and governance in shaping these developments. 

 

Finally, we discussed the need for interdisciplinary approaches, collaboration among 

experts, and enhanced education and workforce development to bridge the gap between 

AI and robotics. 

 

2. Vision for the Future of AI and Robotics: The future of AI and robotics is poised for 

remarkable advancements that will redefine industries and improve quality of life. By 

leveraging the strengths of both fields, we can create intelligent systems capable of 

solving complex problems, enhancing human capabilities, and driving economic growth. 

A vision where robots and AI seamlessly coexist with humans in workplaces, homes, and 

public spaces can lead to a more efficient and connected society. Ensuring that these 

technologies are developed ethically and responsibly will be essential to building public 

trust and acceptance. 

 

3. Call to Action for Researchers and Practitioners: As we look to the future, it is 

imperative for researchers, practitioners, and policymakers to actively engage in shaping 

the landscape of AI and robotics. Collaboration across disciplines, industries, and borders 

will be crucial in addressing the challenges and opportunities ahead. We encourage 

researchers to pursue innovative projects that bridge gaps in knowledge and application, 

while practitioners should advocate for responsible practices and continuous learning 

within their organizations. Policymakers must establish frameworks that promote 

innovation while ensuring safety, fairness, and accountability. Together, we can harness 

the potential of AI and robotics to create a better future for all. 
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