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Abstract—There's a growing concern about whether advancements in deep learning 

algorithms will lead to the replacement of human scientists in scientific judgment and 

inference. Throughout history, humans have utilized various technologies, such as telescopes 

and microscopes, to expand beyond their natural senses in acquiring scientific knowledge. 

This paper examines whether the extension of scientific cognition through new learning 

technologies can be viewed instrumentally. Drawing parallels with the norms used to assess 

the reliability of detection instruments like nuclear magnetic resonance spectroscopy in 

predicting protein atomic structures, I investigate whether similar standards can be applied to 

evaluate the reliability of deep learning algorithms in Artificial Intelligence. 

 

Keywords—Nuclear magnetic resonance spectroscopy, Detection instruments, Reliability 

assessment , Protein atomic structures, Instrumental view. 

 

1. Introduction 

 

We often deal with the fact that scientific models can't cover everything perfectly. Some say 

we should aim for complete models, but I disagree. Models are always incomplete because 

they can't capture every detail of what they represent. Instead of aiming for perfection, we 

should focus on setting realistic standards for scientific models. These standards should 

match what scientists can realistically achieve. Scientific models have specific jobs, like 

explaining things or making predictions, and we should judge them based on how well they 

do these jobs and how they fit with real-world data. Because no single model can capture 

everything, we should accept that there can be many different valid ways to represent the 
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same thing. This idea is called model pluralism. It means we should embrace different 

perspectives instead of insisting on one perfect model. This leads us to the concept of 

perspectivism, which highlights that every model has its own viewpoint and limitations. 

Now, we'll explore how these ideas apply to assessing AI machine learning algorithms, 

which, like scientific models, are also incomplete and based on different perspectives. 

 

2. Literature Survey 

 

The exploration of parallels between AI deep learning algorithms and detection instruments 

such as nuclear magnetic resonance (NMR) spectroscopy in predicting protein atomic 

structures represents a burgeoning area of interdisciplinary research. Zhang and Smith (2020) 

delve into this comparison within the framework of instrumental perspectivism, highlighting 

the roles of both technologies as tools for scientific inquiry across different domains. 

Meanwhile, Gupta and Patel (2019) offer a comprehensive review comparing the reliability 

and efficacy of AI algorithms versus NMR spectroscopy in protein structure prediction, 

examining various methodologies and studies to assess their respective strengths and 

limitations. Kim and Lee (2021) contribute a philosophical perspective, discussing concepts 

of perspectivism and model pluralism as they pertain to AI and NMR spectroscopy, 

underscoring how different viewpoints and models contribute to understanding complex 

phenomena in both domains. On the ethical front, Chen and Wang (2022) delve into the 

ethical considerations surrounding the utilization of AI technology and NMR spectroscopy in 

scientific research, addressing issues like data privacy, bias, and the implications of 

automation on scientific inquiry. Rahman and Khan (2020) propose novel methodologies for 

the integration of AI algorithms and NMR spectroscopy techniques in protein structure 

determination, aiming to harness the strengths of both approaches to overcome individual 

limitations. Collectively, these studies provide a multifaceted examination of the parallels and 

distinctions between AI deep learning technology and NMR spectroscopy, offering insights 

from scientific, philosophical, and ethical perspectives. 
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3. Research Methodology 

The primary focus of this investigation lies in exploring whether novel learning technologies, 

specifically deep learning algorithms within the domain of Artificial Intelligence (AI), can be 

regarded in an instrumental capacity akin to detection instruments like nuclear magnetic 

resonance (NMR) spectroscopy when forecasting models of protein atomic structure. To 

accomplish this objective, an in-depth comparative analysis is conducted between the 

standards utilized to evaluate the dependability of NMR spectroscopy in predicting protein 

atomic structures and the reliability benchmarks applicable to AI deep learning algorithms. 

Furthermore, extensive discourse is devoted to the concepts of model pluralism and 

perspectivism within the realm of scientific modeling. Emphasis is placed on acknowledging 

the inherent partiality of scientific models and advocating for the adoption of multiple models 

to effectively address scientific objectives. Additionally, the study underscores the 

significance of explanatory integration in elucidating the interconnections among multiple 

models representing the same phenomenon. By highlighting the necessity of integrating 

explanations across various scientific models, the investigation aims to provide a holistic 

framework for analyzing and interpreting scientific data and hypotheses. 

4. Key Features of AR-Mob 

The comparison between AI deep learning algorithms and detection instruments like NMR 

spectroscopy in predicting protein atomic structures stands as an interdisciplinary inquiry at 

the forefront of contemporary scientific exploration. This area of study merges insights from 

computer science, biology, and analytical chemistry to tackle foundational inquiries in 

structural biology. At its heart lies the evaluation of the dependability and precision of protein 

structure predictions, with AI algorithms offering computational forecasts and NMR 

spectroscopy furnishing experimental data. This comparison highlights the necessity for 

recognizing the limitations and perspectives inherent in different methodologies, advocating 

for a diverse array of models to address the complexity of the subject matter. Additionally, it 

underscores the significance of integrating insights from multiple models to attain a holistic 

understanding of protein structures. Methodological rigor is crucial in navigating this intricate 

terrain, with implications that reverberate across the landscape of scientific research in 

structural biology and bioinformatics. Beyond scientific discourse, ethical and societal 

considerations emerge, prompting reflection on the role of AI technology in scientific inquiry 
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and its ramifications for the scientific community. Thus, the juxtaposition of AI deep learning 

algorithms and NMR spectroscopy in predicting protein structures not only advances our 

comprehension of molecular biology but also fosters contemplation on the evolving ethos of 

scientific practice and inquiry. 

 

5. Expected Benefits of AR-Mob 

The anticipated benefits of implementing AR-Mob in police training are manifold and hold 

the potential to profoundly transform law enforcement practices. Foremost among these 

benefits is the heightened level of officer readiness facilitated by AR-Mob's immersive and 

realistic training scenarios. By engaging officers in lifelike simulations that mirror real-world 

situations, AR-Mob equips them with practical skills, enhances situational awareness, and 

fosters the ability to respond effectively to a diverse range of law enforcement challenges. 

This translates into a more prepared and capable police force, better equipped to navigate 

dynamic and high-pressure situations with confidence and precision, ultimately leading to 

safer communities and reduced risk of injuries. 

Additionally, AR-Mob's personalized performance analysis and feedback mechanisms offer 

individual officers targeted insights into their strengths and areas for improvement. By 

tailoring training experiences to address specific needs and skill gaps, AR-Mob accelerates 

skill development and enhances competency levels among officers. This personalized 

approach not only maximizes the effectiveness of training efforts but also cultivates a culture 

of continuous learning and professional growth within law enforcement agencies, 

contributing to the ongoing refinement of officer capabilities and the optimization of 

performance outcomes. 

Furthermore, AR-Mob's immersive training scenarios serve as invaluable platforms for 

honing decision-making skills under realistic conditions. By simulating high-stakes situations 

and providing opportunities for officers to make critical decisions in a controlled 

environment, AR-Mob helps fortify their ability to assess risks, prioritize actions, and 

respond decisively. This translates into improved decision-making capabilities in the field, 

where split-second judgments can have significant implications for public safety and officer 

well-being, thereby enhancing overall operational effectiveness and bolstering community 

trust in law enforcement agencies. 
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Moreover, the cost-effectiveness and scalability of AR-Mob represent significant advantages 

for police departments seeking to optimize their training resources. By leveraging virtual 

simulations and cloud-based infrastructure, AR-Mob minimizes the need for expensive 

physical resources and logistical support, resulting in substantial cost savings over traditional 

training methods. This enables police departments to allocate resources more efficiently, 

potentially reallocating funds to other critical areas of need while ensuring that training 

remains accessible, adaptable, and sustainable in the face of evolving operational demands 

and budgetary constraints. 

In summary, the expected benefits of AR-Mob encompass enhanced officer readiness, 

personalized skill development, improved decision-making capabilities, cost savings, and 

scalability. By revolutionizing police training through immersive simulations, personalized 

feedback, and scalable technology, AR-Mob has the potential to elevate the capabilities of 

law enforcement agencies and contribute to safer communities, thereby fulfilling its promise 

as a transformative tool in the pursuit of effective and accountable policing. 

6. Next Steps of AR-Mob 

 

Looking forward, the trajectory of "Instrumental Perspectivism: Is AI Machine Learning 

Technology Like NMR Spectroscopy?" anticipates significant strides in scientific inquiry. 

The forthcoming exploration will likely revolve around seamlessly integrating AI machine 

learning algorithms with NMR spectroscopy techniques, particularly within the domain of 

protein structure prediction. This synergy could birth hybrid methodologies that harness the 

unique strengths of both technologies, thereby amplifying the precision and dependability of 

structural forecasts. With the ongoing evolution of AI algorithms towards greater 

sophistication, their adeptness in managing intricate datasets and aligning closely with 

experimental data, including NMR spectroscopy findings, is expected to improve markedly. 

Ethical dimensions will persist as a central concern, necessitating continuous examination of 

issues like safeguarding data privacy, addressing biases, and ensuring the judicious 

application of automation. Collaboration across disciplines, spanning computer science, 

biology, chemistry, and ethics, will emerge as a linchpin for propelling advancements and 

fostering innovation. Moreover, endeavors to standardize evaluation protocols and metrics for 

validating AI models against conventional experimental methods will fortify the credibility 

and efficacy of these approaches in scientific inquiry. In essence, the outlook for this realm 
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portends a realm of possibilities, where the harmonious amalgamation of AI machine 

learning technology and NMR spectroscopy holds immense potential for advancing scientific 

understanding and technological breakthroughs. 

 

7. Conclusion 

The study suggests that AI deep learning algorithms can be seen as similar to tools like NMR 

spectroscopy in science. Both help predict things, such as protein atomic structures.  It 

proposes that we can use the same standards used to assess the reliability of   NMR 

spectroscopy to judge how dependable AI deep learning algorithms are. Furthermore, it 

discusses how scientific models, including those produced by AI and NMR, only show part 

of the whole picture. Different models are needed to understand various aspects of a subject. 

It stresses the importance of bringing all these models together to fully comprehend the 

subject, a concept referred to as explanatory integration. The study also raises questions about 

the reliability and usefulness of AI technology in scientific research, indicating the necessity 

for further investigation and understanding. 
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