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ABSTRACT:

We look at the things that make it hard to define the requirements for artificial
intelligence systems (AIS) and check them before they are built or updated.
Harmonizing definitions and making a hierarchy of AIS characteristics is very
important for regulating the development of standardization techniques and tools, as
well as for evaluating and providing requirements during the creation and
implementation of AIS. In addition to describing the whole construction process, the
main results are a meta-model for specifying quality models for Al systems, reference
elements about relevant views, entities, quality properties, and measures for Al
systems based on existing research, an example instantiation of a quality model for a
real-world industrial use case, and lessons learned from applying the construction
process. The goal of this paper is to understand, categorize, and evaluate critically the

quality models that are already in place for Al systems, software, and parts.
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INTRODUCTION:

Intelligent manufacturing is becoming more and more intelligent to industrial
societies, especially since the rise of industry 4.0, in which most industrial tasks will
be done by robots with intelligence. Since digital change is getting bigger every day.
Not only are manufacturing societies used to speed up the development of
manufacturing systems, but they are also used to improve the systems' functionality,
flexibility, usability, and ability to work with other systems. For each manufacturing

function, different methods and approaches are made to keep the level of intelligence
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up. This is because the operations done within the scope of the function are different.
This is also true for quality operations. Since so many years, people have thought
about putting Al into quality systems. Computer vision and artificial intelligence, for
example, can be used well to keep an eye on quality in a lot of different situations. As
the quality of many things made in factories is determined by how big they are and
what they look like on the outside, computer vision technology is mostly used to
replace human eyes. This was appealing to the manufacturing community because it
was cheap. It has been shown over and over again that automated machine vision
systems can use statistical analysis methods and also look at the shape and surface of
a quality to figure out how good it is. In the age of Industry 4.0, the success of
manufacturing systems will depend a lot on how well they can run operations on their
own. This can be made sure by using artificial intelligence in the design of some
manufacturing systems. A general system that might have some characteristics of
intelligent manufacturing systems. Manufacturing systems face a lot of problems
because they have to deal with a wide range of products and services that require very
complicated operations. For example, customization is a very important feature that
customers want in goods and services. There seem to be a number of unique needs
like this one for manufacturing systems to meet the need for change that is already
there. Now, it's clear that just giving the manufacturing system the flexibility it needs
isn't enough for a proper transformation. The whole supply chain will take part. On
the other hand, operations and systems that don't need people to run them make them
more competitive and make it harder for people who don't know how to create the

required autonomy.

Since artificial intelligence, information technology, and robots with good sensors are
the technologies that make up advanced manufacturing systems that can solve these
problems, manufacturers should put in a lot of time and effort to learn about and try
out these technologies in their work. In other words, the manufacturers may need to
use intelligent equipment and lean principles. This means they need to make sure their
manufacturing hardware is as productive and effective as possible, cut down on waste
(such as scraps, overtime, costs, etc.), shorten cycle times, and increase output.
Intelligent equipment should not only be able to use Al and machine learning, but it
should also be able to process big data collected from a certain number of sensors in

different roles. This is so that equipment, processes, services, and products can be
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managed in a proactive way. To make intelligent systems in this way, you need to use
advanced information and manufacturing technologies to maintain intelligence,
reconfigurability, interoperability, reusability, and flexibility. A survey that lists the
different needs of agent-based intelligent manufacturing systems in particular. Note
that intelligent manufacturing requires certain types of technologies to make sure that
the manufacturing equipment is as intelligent as possible. Internet of Things, Cyber-
Physical Systems, Cloud Computing, Big Data Analytics, Learning Events, Creating
Immediate Responses to Unexpected Changes, etc. will be needed to keep the
required level of smartness. Note that Al-enhanced sensors, decision-making systems
that use big data analytics, and advanced materials should all be integrated into the
production life cycle and be used to drive it. It looks like the level of intelligence of
manufacturing systems will have a lot to do with how competitive they are. In
particular, manufacturers will focus on using the data integration capabilities of
information systems, intelligent decision making and reasoning (cognitive evaluation)
over the available data, showing the results of the cognitive process through
dashboards and interactive visual analytics, using smart sensor technologies, and so
on. For a manufacturing system, being able to process real-time data from machines
and do intelligent analysis on that data by using Al technologies makes it possible to
predict and understand critical events and solve problems right away, before they
cause any dangerous or wasteful situations. This feature of manufacturing systems lets

the machine do predictive maintenance and make manufacturing suits that work well.

The first step in making a recommender is to define the problem that the
recommender is meant to solve and test the assumption that a recommender can give
useful suggestions to the developer who is having the problem. We use the term
"framing the problem” to describe the things that happen during this phase. The
definition of a software engineering recommender in the introduction gives us a place
to start looking into the problem and solution that a recommendation engine is trying
to solve. When thinking about making a recommender, the task and setting in which it
will be used must be very clear. One more thing to think about is who the
recommender is for: developers or end users. The idea of a "targeted task" by a
recommender refers to a developer's specific goal at a certain time, such as

implementing a feature that was given to them in the source code.
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Even though a developer always knows what the current task is, it might not be
written out in the code. The context of a recommender is the information and tool
environment in which the task is done, such as the source code and other artifacts that
are available and the set of tools that can be used to do the work. The context also
shows the steps the developer took to finish the task. This helps define when a
recommender can give information and what that information is: Most of the time,
beginners have very different information needs than experts. Frequent proposals may
be helpful for the first group, but the second group often doesn't like being stopped in
the middle of their work to be told things they already know. On the other hand,
visual system manipulations seem to be getting harder and harder in manufacturing
sites, especially since the introduction of 5G. Being able to try out manufacturing
operations in a virtual world and make digital copies of them makes it easier for
designers to find out and predict the effects of new business models, new technology
implementations, and smart decision making. It's important to remember that
technological progress and "disruptive” technologies improve companies a
competitive edge and make it possible to build systems that are better than traditional
automation systems. On the other hand, intelligent manufacturing operations and the
ability to process data in real time make it possible to predict possible failures before
they happen and to spot any oddities. This could lead to more preventive maintenance
and less downtime and broken machines. In this way, quality management in an
integrated manufacturing environment is very important to keep manufacturing

competitive.
LITERATURE REVIEW

Perkusich et al. (2020) recently defined AI4SE as a set of SE techniques that “explore
data (from digital artifacts or domain experts) for knowledge discovery, reasoning,
learning, planning, natural language processing, perception, or helping to make
decisions." AI4SE was made because of how quickly software systems and, as a
result, SE tasks are getting bigger and more complicated. Wherever software
engineers couldn't think of anything else to do, "automatable” methods were looked
into. While looking for answers, the SE community noticed that a number of SE tasks
can be written as data analysis (learning) tasks and can therefore be helped by ML

algorithms, for example. Concerning software engineering, the goal was to look at the
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problems and practices that come up during model creation by looking at how
developers could benefit from using or changing the standard workflow to machine

learning.

Barenkamp et al., 2020, used a systematic review of previous research and five
qualitative interviews with software developers. The results of the study are broken
down into different areas of software development. Major Al achievements and future
possibilities include: (a) using algorithms to automate time-consuming, routine tasks
in software development and testing, such as bug hunting and documentation; (b)
doing structured analyses of large datasets to find patterns and new information
clusters; and (c) doing systematic evaluations of these datasets in neural networks. Al
speeds up development, cuts costs, and makes things work better. Automation in
software engineering is better than the Al we have now, which depends on structures
made by humans and mostly just copies itself. Al tools can help developers think of

new ideas.

The way M.Ulan (2021) put together the data for this study is clear, realistic, and easy
to understand. With this method, quality model and metric-based software quality
assessment is reliable and can be done over and over again. Probabilities are given for
good and bad quality based on all of the software artifacts that can be seen. Validation
was based on both theory and evidence. The quality of the information, how easy it is
to fix bugs, and how accurate the information is were all looked at. With the help of
software visualization, the usefulness of aggregation for multivariate data and the
effects of different aggregation methods were evaluated. Lastly, the author looked at
how MCR could be used in the real world and used that to rate real-world options.
The author used machine learning, made a benchmark using regression problems, and
tested how well the overall result matches the truth and represents the input variables.
Our method is accurate, sensitive, and makes it easier to make decisions based on
more than one factor. Our method can be used as an unsupervised predictor that

doesn't need to know the truth.

Koneru et al (2021) Recommendation systems are becoming more and more
important to business transactions, sales, and general success. The focus of this survey
is on recommendation systems and how they are used. Depending on what an

organization needs, a recommender system can have different parts and
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characteristics. This study shows design criteria and the most important parts of a
recommender system. There are a few well-known ways of doing things that are
looked at. In the end, showed people from the film, music, and online shopping
industries how to recommend movies. The goal of the survey is to give people a broad

understanding of the situations where certain recommender systems are useful.
RESEARCH METHODOLOGY

This section gives you a framework for making an integrated, intelligent quality
system. The main goal of this framework is to set up activities that require a lot of
knowledge to make sure quality and continuous improvement. This, in turn, calls for a
system for tracking and evaluating performance. The proposed framework is based on

meeting business goals, which must be in line with the goals of the processes..
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Figure 1. Architecture Framework
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Note that intelligent tools can help with quality management in a number of ways, as

shown below.

» Any manufacturing system's quality policies and goals could be helped by intelligent

tools that help set up the right quality plans and standards.

» Knowledge about quality management could be stored in knowledge bases and used
to make decisions about quality. How well the system works will depend on how well

the relevant knowledge sets are learned and used.

» Data from different sensors could be collected and analyzed so that the process

could be monitored in real time to make sure it meets quality standards.

Design and operational reliability (the ability to do a specific job), availability (the
ability to keep working), maintainability (the ability to be fixed quickly and easily),
and safety (the ability not to hurt people, the environment, or any assets) analysis
(SARM) could be done in a smart way to make sure that products or systems have the
right engineering characteristics. SARM has been shown to be good at finding,
analyzing, evaluating, preventing, verifying, and fixing system flaws and risks.
Intelligent tools could make it easier and faster to do these analyses, which would be

good for the business.

The process specification and the product specification are two parts of specification
analysis. These things should work well together. Intelligent systems should be able to
align and compare a set of predefined requirements (called a "specification match™)
and intelligently analyze those requirements to come up with a full set of
specifications that can be used to design processes correctly so they can run according
to a plan. This could be done with the help of fuzzy logic and expert systems.
Machine learning systems can also help agents improve process and product

specifications and come up with the best designs.

Quiality function deployment (QFD) is a good way to use customer needs to shape
product specifications. Supporting this function with intelligent tools could make it
possible to automatically predict product quality based on what customers want. This
data would also be used to make plans for design and production. When customer
demand changes, which happens most of the time, the effect on manufacturing can be

figured out. Because of this, intelligent QFD can also be used during the
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manufacturing process. Intelligent tools like fuzzy logic would help with things like
adding new requirements, taking away an existing one, or changing the design
attributes.

If you look at the costs of quality, you might learn something useful about how well
quality-related operations work. The quality management process could be made
better with the help of a cost-benefit analysis. Deterioration and sampling costs, as
well as the cost of inspection and control systems for specific products with specific
attributes or specifications. Intelligent cost analyzers can gather cost data and come up
with real costing and pricing strategies that don't hurt the quality of the products or
services but make them more appealing. Analyzer may come up with some

suggestions for improving quality.
ANALYSIS & RESULTS

This part shows how the review was analyzed and what the results were. Figure 2
shows how many studies were chosen to look at the quality of Al models based on
their level. Most Al quality models were published at the system level and software
level (five papers each). At the level of Al parts, there were no papers about quality
models.

Figure 3 shows the common characteristics of quality found in a few studies of Al
quality models for software and systems. Privacy and security are the most talked
about quality characteristics in the studies that were chosen.
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Figure 2. Quality Models by levels
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Figure 3. Quality Characteristics Frequency

Based on the SMS done for this study, only a few good Al software models have been
suggested. But the empirical evaluation was only done with a small number of
experts, and the rest of the studies were not included. Also, research on quality
models or standards in Al software doesn't get as much attention as it does in
traditional systems. The quality characteristics that the Al software quality models
come up with are not enough. They only suggested a few quality characteristics and
left out a lot of others. In the research literature, there is still a need for more complete
quality models or standards for Al software, along with empirical tests to see if the
proposed quality characteristics are acceptable and useful. Also, because each
software paradigm is different, each one needs its own software quality model. For
example, so far, we've talked about quality models for traditional software, object-
oriented software, service-oriented software, and component-based paradigms. The
Al and ML software paradigm is different from the Al and ML software component

paradigm because the components in the Al and ML software paradigm are not clear.
CONCLUSION

Intelligent quality management is getting a lot of attention in the manufacturing world
because it offers many ways to improve the quality of both products and services.

Agent-based systems, knowledge-based systems, computer vision, and intelligent
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inspection systems have all been shown to be able to keep the quality of
manufacturing systems and their outputs high. With the help of intelligent system
generation technologies, real-time monitoring and failure prediction systems, real-
time observation through visual inspection, data analysis and visualization of
information that drives evidence-based decision making, and integration of
manufacturing systems along the entire supply chain and manufacturing life cycle
could be done very well. This, in turn, makes it easier for manufacturing systems to
keep getting better and better so that the end product is of higher quality. There may
be a lot of ways for manufacturers to make fully automated quality systems that can
do some things on their own. This makes it more likely that the traditional quality
system will change into a smart production system, especially if the digitization
process is seen as one of the most important strategic goals.

REFERENCES :

1. Perkusich, M.; e Silva, L.C.; Costa, A.; Ramos, F.; Saraiva, R.; Freire, A,
Perkusich, A. Intelligent software engineering in the context of agile software
development: A systematic literature review. Inf. Softw. Technol. 2020, 119,
106241.

2. N. Koneru, S. Rai, S. S. kumar, and S. Koppu, “Deep learning-based
automated recommendation systems: a systematic review and trends,” Turkish
Journal of Computer Mathematics Education, vol. 12, no. 6, pp. 3326-3345,
2021.

3. M. Ulan, Aggregation as Unsupervised Learning in Software Engineering and
Beyond, Linnaeus University Press, Cambridge, MA, USA, 2021.

4. M. Barenkamp, J. Rebstadt, and O. Thomas, “Applications of Al in classical
software engineering,” Al Perspect, vol. 2, no. 1, pp. 1-15, 2020.

5. Sun, K. 2020. “Analysis of Production and Organisational Management

Efficiency of Chinese Family Intelligent Manufacturing Enterprises Based on

641



10.

11.

JOURNAL oF CRITICAL REVIEWS

ISSN- 2394-5125 VOL 8, ISSUE 04, 2021

IoT and Machine Earning Technology.” Enterprise Information Systems 1-15.
doi:https://doi.org/10.1080/17517575.2020.1712745.

Wang, S., M. Guo, Y.-X. Hu, Y.-K. Chiu, and C. Jing. 2020. “Smart
Manufacturing Business Management System for Network Industry Spin-off
Enterprises.” Enterprise Information Systems 1-22.
doi:https://doi.org/10.1080/17517575.2020.1722254.

O. Maroufi, A. Choucha, L. Chaib Hybrid fractional fuzzy PID design for
MPPT-pitch control of wind turbine-based bat algorithm Electr.
Eng., 102 (2020), pp. 2149-2160.

A.H. Victoria, G. Maragatham Automatic tuning of hyperparameters using
Bayesian optimization Evol. Syst., 12 (1) (2021), pp. 217-223.

J. Wen, S. Li, Z. Lin, Y. Hu, and C. Huang, “Systematic literature review of
machine learning based software development effort estimation
models,” Information and Software Technology, vol. 54, no. 1, pp. 41-59,
2012.

M. Z. M. Hazil, M. N. Mahdi, M. S. Mohd Azmi, L. K. Cheng, A. Yusof, and
A. R. Ahmad, “Software project management using machine learning
technique - a review,” in Proceedings of the 2020 8th International Conference
on Information Technology and Multimedia (ICIMU), pp. 363-370, Selangor,
Malaysia, August 2020.

Ram Kumar, Gunja Varshney , Tourism Crisis Evaluation Using Fuzzy
Artificial Neural network, International Journal of Soft Computing and
Engineering (IJSCE) ISSN: 2231-2307, Volume-1, Issue-NCAI2011, June

2011

642



12.

13.

14.

JOURNAL oF CRITICAL REVIEWS

ISSN- 2394-5125 VOL 8, ISSUE 04, 2021

Ram Kumar, Jasvinder Pal Singh, Gaurav Srivastava, “A Survey Paper on
Altered Fingerprint Identification & Classification” International Journal of
Electronics Communication and Computer Engineering Volume 3, Issue 5,
ISSN (Online): 2249-071X, ISSN (Print): 2278— 4209

Kumar, R., Singh, J.P., Srivastava, G. (2014). Altered Fingerprint
Identification and Classification Using SP Detection and Fuzzy Classification.
In: , et al. Proceedings of the Second International Conference on Soft
Computing for Problem Solving (SocProS 2012), December 28-30, 2012.
Advances in Intelligent Systems and Computing, vol 236. Springer, New
Delhi. https://doi.org/10.1007/978-81-322-1602-5_139

Gite S.N, Dharmadhikari D.D, Ram Kumar,” Educational Decision Making
Based On GIS” International Journal of Recent Technology and Engineering

(URTE) ISSN: 2277-3878, Volume-1, Issue-1, April 2012.

643



