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01 Background and Purpose

Manufacturing is the process of transforming raw
materials or components into finished products through
various methods such as additive manufacturing,
subtractive manufacturing, forming, molding, and
assembly. Manufacturing operations enhanced by
artificial intelligence (Al) integrate advanced
technologies to optimize processes, increase efficiency,
and improve quality control. Al algorithms analyze vast
amounts of data to predict maintenance needs, optimize
production schedules, and enhance resource utilization.
Robotics and automation powered by Al streamline
repetitive tasks, while machine learning algorithms
refine operations over time by identifying patterns and
making real-time adjustments.
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>

The objectives:

Innovating manufacturing operations with Al

Providing latest Al-based challenges in
manufacturing operations,

Proposed solutions addressing the
challenges,

Objective analysis and future research
opportunities
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02 Challenges
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Figure 1. Conceptual framework
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A survey was conducted with ICT

officers, managers, and owners of
320 ACM SME:s in India using a

structured questionnaire.
Factors such as [oT expertise,

infrastructure, relative advantage,

compatibility, cost, security,
organizational readiness, top

management support, competitive

pressure, and support from

technology vendors were found

to affect the adoption of IoT.

Organization size was considered

as a control variable but was
found to have no significant
effect on the adoption of IloT.

Figure 2. Results of PLS-SEM model
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03 Innovations in data

collection

O RQI1: Which types of problems can be solved by i
implementing of AI/ML in manufacturing MSMEs? 16

0 RQ2: What are the main limitations and challenges
associated with the use of AI/ML techniques in
manufacturing MSMEs? The search was carried out
using the relevant scientific database Scopus and the
search strategy was defined coherently with the RQs s %
already defined. A set of keywords were initially m I = B B &
identified, as reported in Table below. 0142017 2018 019 2020 200 202

B Survey
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EReview
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4 Development Of Method/Model

m ) Development Of A Service/Tool

2 = m Development Of A Framework

Number of papers
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MSMEs Investigated Technology Context

micro, small and medium enterprise; micro, Artificial Intelligence; Machine Learning manufactur®; industr*; production

small and medium-sized enterprise; small and

medium-sized enterprise; small and medium

enterprise; micro* enterprise; small* y
enterprise; medium® enterprise . \."Jé)
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04 Execution enhancement

- 6 | Actusldata from Failures is Fed
~ back into the Al system to
[See ] improve its accuracy in future

The Al systemis
trained using data from past
machine failures

Speech Command

Body Motion Recognition

Alerting service personnel
when Fault probability rises
over a threshold

Ma
£
w

- -

identifying key drivers of
equipment breakdown out of
a large number of possible
causes

Optimal times to conduct
maintenance to minimize
production losses

0~

I ©

This data is 4
collected/uploaded in
data storage

The At-based system analyzes
this data and makes a vanety
of recommendations while
improving correctness of its
own predictions

Expected benefits.

£ High uptime and availability, leading to high overall () Avoiding loss of production
equipment effectiveness [OEE)

2 | Sensorsfromplant equipment 3
continuously collect data on
various operational parameters
that affect machine performance

Hand Motion:
Recognition |

N Y <
@ ¥ Low maintenance cost m Low spare part inventory

The focus here is the application of such Al systems in the manufacturing and purchasing and supply management
-~ processes in factories, leading to concepts like smart factory and smart manufacturing, and the restructuring and
gf' digitalization on the production floor, dominated till to now by the human workforce. Also how preventative
: maintenance could be useful, with capability for predicting when a mechanical part may require replacing
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04 Execution enhancement
The adoption of Al-empowered Industrial
Robots (InRos) in Auto Component
Manufacturing Companies (ACMCs) is
examined.
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04 Execution enhancement
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The cycle time are delayed and increased in the harsh
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05 Strengthening safety and

privacy Collaborative Industrial Al, with a
focus on automated quality
- inspection using Federated Learning

S
’ “ ] -“ L] “ in smart manufacturing’ has been
Stakeholder D Stakeholder E Stakeholder F . .
= = explored. Key challenges including
We A | W . .
e « o 16 16 data privacy, ownership, and
. e, cybersecurity were addressed
— i Legend: ' 4
~ | | @ osconinu | _“‘i through a conceptual framework. An
L Weme initial FL system implementation for

automated quality inspection was
_ presented, with insightful
discussions on its potential impact
mm ol ‘ and parameters. These findings
o contribute significantly to the
advancement of this field.

Algorithm
FedAvg FedOpt
Noise Level 1.2 2 5 10 1.2 2 5 10 ~
Learning rate 0.0015 07759 05776 05776 0.5776 0.7845 0.7931 0.7672  0.7500 Q
0.1500 0.8017 07500 0.7500 0.6034 0.8017 0.7414 07069 0.6983 %,
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privacy
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Even though FL represents a large step-up in terms
of addressing critical issues of data privacy and
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06 Conclusion

In conclusion, the integration of Al into manufacturing operations holds significant promise for
revolutionizing efficiency and competitiveness. While challenges such as data acquisition and security
persist, proposed solutions offer avenues for overcoming these obstacles. Embracing technological
advancements is crucial for navigating a dynamic global landscape and achieving success in the
manufacturing industry.







