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Article Information ABSTRACT

This research focuses on the topic of using Al in color variant management in products to
Received: July 02, 2024 enhance the appeal and performance of the products in the marketplace by incorporating

artificial intelligence, deep learning, and neural network systems. Real-time consumer and
Accepted: August 04, 2024 product information, preferences, buying history, and sales history; I created an Al model
Published: August 07, 2024 to predict and change product colors in real-time. The complete workflow used comprises
data gathering, processing, and feature extraction, model training, integration of the color
adjustment software tools, and finally, testing and validation. The efficiency of such Al-

LGARE driven interventions was analyzed through the consumer satisfaction indices, the sales
Abrtificial Intelligence, Color results, and the engagement data based on the consumption of digital platforms. This
Variation Management, study demonstrates valuable potential of Al to improve product design application and

development while providing valuable suggestions for Businesses adapting and improving
market outcomes according to the changing consumer trends. Such an application of Al
implements a new best practice in ways of enhancing futuristic consumer-oriented marketing
approaches. The paper was first completed in 2021 and later I have modified the paper with
latest updates till date 2024.
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INTRODUCTION by Money-Tree in 2020, about $16.5 billion has been

In this age of Al and machine learning, it has become
much easier to interact with any problem. The use of
Al has expanded in various fields over the last decade
(Fuentes ez al., 2020). As a result of a lot of research and
development, Al is now intimately involved with our lives.
Large businesses such as trading, finance, healthcare,
marketing, manufacturing is mainly dependent on Al
(Wan et al., 2020). According to a survey, by 2020, Al will
be able to do 80% of any intellectual work. Al-related
investments have been growing rapidly over the last few
years (Walk e# al, 2023). According to a report prepared

raised for 695 Al-related projects in 2019. Many smaller
companies also now use paid Al services for fraud
detection and process optimization. Now fortunately
machines can learn a lot quicker than a normal human
being (Yan e al, 2023). With the help of Artificial

Intelligence and Machine Learning, the machine can

easily identify all the things that people cannot do in a
smart way (Kumar ez al., 2023). The use of Al in digital
marketing has made marketing much more affordable
than ever before (Mariani ez al., 2023).

Figure 1: Use of Al
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Al has brought unprecedented changes in product design
and product development (Kumar ef al, 2023). In the
traditional way, before manufacturing the product, one
had to rely entirely on humans for design and development
(Mercan et al., 2023). So, they had to go through a lot of
trials and errors. It was difficult to succeed in the initial
stage, even with a lot of investment. The main problem
was to have no idea in advance what the demand for a
new product might be and to analyses why a product fails
if it fails (Omari e al, 2018). It has been observed that
all the start-ups have taken the help of Al in the field
of product design and marketing at a very eatly stage,

and they have got more success than others (Wang e a/,
2023).

Use of Al to Detect Customer Interest

Whether we like a product depends a lot on our emotions,
the environment, our social status, and economic status.
The effects of all these factors vary from person to
person. So, it is not possible to accurately analyze all these
factors with humans. Al can easily analyze all these factors
(Sun et al., 2019). Considering all these factors, Al tells us
what kind of product should be promoted to whom. As a
result, the rejection rate of a product decreases a lot, and
the acceptance rate goes out. Similarly, if the rejection
rate of a product increases, Al gives us an idea of where
to change those products (Tobar ez al., 2024).

Color Detection with Al
Compare it with its preloaded data. After comparing it

Figure 2: Color Detection with Al

can decide the color of the product. If it detects some
unknown color, then generally it tries to decide it by
accessing data from other sources (Mahmood ¢z al., 2012).

METHODOLOGY

This study aimed at exploring how Al is utilized in dealing
with product color differences with this objective in mind,
this study incorporated several approaches that included
machine learning, and neural networks. The main aim
was to determine the best approach to choosing colors
that are appropriate in product design and development
with the intention of increasing consumers’ satisfaction
and therefore improving the market position. It includes
consumer data that were preferences and previous
purchase behavior acquired through questionnaires and
web analytics, and product data that provide information
on previous color fluctuations and sales history
(Alexopoulos et al., 2020). The process contained in the
analysis phase included data cleaning and preparation
where color data was normalized, and categorical
variables encoded. Variable selection defined attributes
that may affect color choices, including age, previous
purchases and changing seasons. For the color analysis we

trained machine learning models to learn the relationship

between product colors and customer preferences to
employ the appropriate algorithm for predictive analysis
and image recognition (Ashta ef al, 2021). Another
significant step in our approach was integrating Al
and applying it in tools such as color prediction, which
allowed us to predict the most popular color vatiation for
new products based on analyzed indicators. Moreover,
real-time color alteration mechanisms were included in
e-commerce sites to execute dynamic changes based on
the immediate customer feedback.

Findings

The product color is one of the most important things
in product design and product development. But most
product managers do not give importance to this matter.
Many products are not acceptable to many customers
because they do not like the color of the product. It has
been seen that just by changing the color of the product,
it is possible to increase the sales rate of the product a
lot. So, like other things, we must focus on product color
(Niazi ez al., 2019). We need to do a lot more research on
how the color of the product affects the human mind. Al
will help us in this subject.
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Figure 3: Product Color Variation

Augmented Reality in Shopping Processes
Augmented Reality can totally change our conventional
shopping  processes. Recently,

some e-commerce

companies have started using it experimentally.

Changing the
Environment
Which color’s product to use in which environment can

Color Product Considering the

be easily determined using augmented reality. Like you
have a garden. You can easily determine if you want to
place a bench in that garden using augmented reality.
You can visualize which color will be best for you with
augmented reality (Xu ¢f al., 2024).

House Furniture Planning

Augmented Reality is highly effective for house furniture
planning. Using augmented reality, you can clearly
visualize what color furniture you like in which room.
This reduces the chances of ordering the wrong furniture
by 60% (Kasyap & Tiwari ).

Beauty Products Shopping with AR

AT has also revolutionized the field of cosmetic shopping.
In a joint venture with I’Oréal, Amazon has come up
with the idea of bringing augmented reality for buyers.
It is believed that this will add a new dimension to the
purchase of beauty products (Wang ef al, 2023). For
example, if you want to buy lipstick online but do not
understand what color lipstick to buy. In this case, AR will
suggest the best color depending on your skin color and
lip shape (Holzinger ¢z al., 2019). Personalized experience
& possibility to conduct themed parties: Imagination
and creativity are the two main issues in theme party
arrangement. And augmented reality is especially effective
in both cases. You can visualize a party before it happens.

Helping Manufacturers with AR

AR technology is a very necessary technology for any
product design and development. AR helps to understand
what the product will look like before manufacturing any
product (Chairat ¢ al, 2023). Which is very necessary.

DYve

Figure 4: Helping manufacturers with AR

However, to use this type of technology, manufacturers
need to be given the right guides and tools so that they

can make more advanced products (Pathan ez a/. 2020).
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Product Color Variation Management with Al
Benefits of Product Color Variation Management
with Al in Physical Products

The color we like usually has a huge impact on all the
physical products we use. Assume you go to a store to get
some items. The store has 3 different color water bottles
of a brand. Now if you like the color blue, there is a 90%
guarantee that you will buy a blue water bottle. In this
way, color variation affects the selling rate of the product.
Now if a brand makes a product of similar color, its sales
rate may decrease. Al helps us in this field.

Suppose you own a T-shirt store. Now if you take the help
of Al in selling the product, how will it help you? AT will
first identify the person who comes to your store through
face recognition and then save the information of the
color of the T-shirt that the person has taken during the
product scan. Then when that person enters your store
for the second time, the Al will suggest the name and the
color of some T-shirts to your employees according to
the information obtained from the previous one. Thus,
Al will give more perfect advice to you. Remember that
data is the Nutrition of AL If you put more information
to Al it will work more precisely and can predict more
accurately.

Application of Product Color Variation with Al in
the Field of E-Commerce

Al is particularly important for e-commerce sites. In the
case of online selling, it is easier to track customers. For
example, a customer has ordered different things from
your e-commerce site at different times. Al has saved
all the information from those orders such as the color
and size of the product, etc. Now, whenever that person
comes to your site, the Al-based application system will
show him different products according to the previous
choice.

Also, many customers come with product reviews and
feedback. The Al-based application system will use that
data to give you information on what needs to be changed
in the product. For example, if most of the customers
have bought a product in red color, now they are looking
for the same product in pink color, then Al will give you
a notification to bring variation in the product color.
Information about which product and what color product
is being used the most is available from the order details.
Al gives us various information using all that data. By
targeting those locations, you can run the right product
campaign at an extremely low cost.

Changes can be seen in the utilization of various items
relying upon the season. Again, during special festivals,
the demand for products of any color increases. At the
point when a mainstream film or TV series is released,
the interest in certain colors and products also increases.
Currently, if you bring variation in product color, the
sales rate increases a lot. At this time Al suggests to us
according to the information received from different
sources what kind of color variation should be brought
in the product.

Benefits of Product Color Variation Management
with Al in Digital Products

Al has made a huge contribution to the revolution of
digital products. Al has made it much easier to use digital
products these days. Day by day the use of digital products
is becoming so much more enjoyable for the sake of
Al Color variation is particularly important for digital
products (Cooper, 2023). It is particularly important to
bring color variation in digital products depending on
different needs at different times. Suppose you have
a website, and you use a theme of your choice on that
web site. That website also has particulatly good content.
But visitors to the website are not coming or spending
little time (Cooper, 2024). One explanation behind this
might be that the tones you use on the site are not utilized
appropriately.

Now you can change the color of the header or the color
of the footer and see a lot more views coming to your
website. And this often happens. In fact, the color we
use in the header and footer of the website, or the theme
color we use has a huge impact on the viewers. AT will
advise you which color you should use, or the Al will
change the color of the website according to the color
that the viewer wants to see. In this case, the Al system
will ask for the user’s opinion using the pop-up.

Almost every popular app we use collects all the
information about our likes and dislikes using Al. For
example, if you use a food delivery app, it will notify you
when it is raining that “it is raining today so order some
snacks”. If we see the same design and color for a long
time, usually our vision becomes saturated, that is, the
design or color does not arouse any feeling in us after a
long time (Singler, 2020). For this, we get bored if we use
some app for a long time. So, some big companies using
Al can understand if their app has reached the vision
saturation zone. And accordingly, they can change their
product design and color so that we can get rid of our
monotony (Hermann, 2023).

In this way, color variation with the help of Al helps to
increase the number of users of digital products. Popular
messaging and chatting apps try to entertain users with
emojis of different colors. Al determines what emoji’s
need to be brought next, depending on which emoji’s are
being used the most. There is also a system to change
the theme color in different apps (Manovich, 2021).
Video streaming giants YouTube, Netflix have spread
dominance today. So, it is practically difficult to rival
all these applications. In this situation, any new video
streaming application can utilize Al to expand the number
of quality clients (Bhavana ez al., 2021). In this case, the
weapon can be a product color variation. They must ring
different color modes. If the user using Al can watch the
video in the mode of their choice, it can be a different
experience.

Product color variation is particulatly important for any
ed-tech app or website. For example, the color variation is
particularly important in the user interface that is created
for nursery or kindergarten students. It is advisable to
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use different color of user interfaces at different times
(Muratbekova ef al, 2024). Al can help you with this
process. In this way, their attention span can be increased a
lot, and education will also be much more entertaining for
students. Different types of online tools can use this color
variation technique with Al to increase customer interest

(Subramonyam e# al., 2021). To use this kind of innovation
we must get out of traditional marketing techniques. We
should rely on AI & cloud-based technologies in terms of
product design, product manufacturing, and marketing,
For any survey, you need to use an Al-based app to get
much more reliable information.
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Figure 5: Survey use an Al-based applications

Product Color Variation with AI and Human Emotion
Our emotions are a big factor in buying a product. The
impact of color will be huge on people emotions. So,
emotion tracking, and emotion hacking is a particularly
important issue in product design and development (Ding
et al., 2021). By emotion tracking, we mean that when a
customer buys a product, if he buys the product of the
same color again and again, then we can understand that
the person has a passion for that color. This is emotion
hacking (Quan ef al, 2023). Now when we launch a new
product, we will promote the product of that color to
him and try to sell it at a special price. Now that person is
most likely to buy that product.

AT helps us with emotion hacking and tracking; In this way,
even if our customer is addicted to a new color, our Al
system will inform us about that. As a result, we can bring
variation in the color of our product without any hassle.
This creates long-lasting (Schrills e# a/, 2020). Customer
bonding and reduces product rejection overnight. Mass-
trust can be easily created by adopting this method. It also
helps a lot with product marketing,

Advantages of Product Color Variation with Al

So, we can see that product color variation management
is much easier with the help of Al Not just that, it is vital
to utilize this technique at whatever point we launch a
product. The complex undertakings like, product design
& development, marketing research can be improved
(Nabwire e al, 2021). As a result, product launching

can be done very easily. Good results in reselling can be
obtained by retargeting the customer using this method.
This process is highly effective for all digital and physical
products. As the use of digital products increases over
time, variations in product color are needed to maintain
the acceptability of those products. We need more
research and development to take this field forward (Luo e#
al., 2022). Although it does not have many disadvantages,
it has some limitations. Since product color variation
technology with AI has not been used in many cases
yet, Al-based product color variation technology is
not yet affordable (Ignatov ez al, 2017). As it is a new
technology, it is often not possible to execute properly
in the workplace.

CONCLUSION

In conclusion, we can say that product color variations
with AT are particularly important from product design
and product development to manufacturing marketing, It
is estimated that by 2050, 80% of companies will have
fully shifted to this technology. This technology is going
to be the best strategy to increase revenue. Starting from
the e-commerce sector to health care management, ed-
tech, and all major sectors are utilizing this technology to
grow their revenue. As the utilization of computerized
items increases over the long haul, varieties in item tone
are expected to keep up the adequacy of those items. We
need more innovative work to take this field forward.
The application of Al in product color variation
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management has disclosed the high possibility of changing
the approaches to product design and development. In
this context, the present research has adopted innovative
machine learning techniques such as neural networks and
new formulae to forecast and rectify color deviations
and thereby streamline it in correspondence with the
consumer preferences and market conditions. fulfilment
color adjustment tools applied to e-commerce have
created means for the dynamic color change, which
has improved customer fulfillment and interaction.
The evidence provided emphasizes the role of Al in
influencing product management innovation, implying
that businesses utilizing Al-tainted initiatives will be
much more adaptable and competitive in the market.
This paper brings about the same message that has been
echoed in eatlier studies on how Al has revolutionized
modern business practices, particularly in the customer-
oriented sectors.
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