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MULTIMODAL MULTILINGUAL SEARCH SYSTEM AND METHOD THEREOF

RESERVATION OF RIGHTS

[0001] A portion of the disclosure of this patent document contains material, which is
subject to intellectual property rights such as, but are not limited to, copyright, design,
trademark, Integrated Circuit (IC) layout design, and/or trade dress protection, belonging to
Jio Platforms Limited (JPL) or its affiliates (hereinafter referred as owner). The owner has no
objection to the facsimile reproduction by anyone of the patent document or the patent
disclosure, as it appears in the Patent and Trademark Office patent files or records, but
otherwise reserves all rights whatsoever. All rights to such intellectual property are fully

reserved by the owner.

FIELD OF DISCLOSURE
[0002] The embodiments of the present disclosure generally relate to a search system.
In particular, the present disclosure relates to a multimodal multilingual search system and

method thereof.

BACKGROUND OF DISCLOSURE

[0003] The following description of related art is intended to provide background
information pertaining to the field of the disclosure. This section may include certain aspects
of the art that may be related to various features of the present disclosure. However, it should
be appreciated that this section be used only to enhance the understanding of the reader with
respect to the present disclosure, and not as admissions of prior art.

[0004] Visual data or image data is getting increased day by day in the internet. A
user enters a text string to search for an image and a search engine needs to find images that
are related to the given text query. Text-to-image retrieval is a challenging task that involves
finding images that are related to a given text query.

[0005] Image retrieval is a field of computer vision and natural language processing
that focuses on developing methods for searching and retrieving images from large datasets
based on their visual content and associated information. Contrastive Language-Image Pre-
training (CLIP) and Multilingual Representations for Indian-Languages (MURIL)
architectures are related to the field of computer vision and natural language processing
respectively. CLIP handles and processes multimodal aspects of information such as text,

speech, and video. MURIL handles and process multiple languages. A need for a
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comprehensive system arises to handle both multimodal and multiple language processing for
effective text-to-image processing.
[0006] There is, therefore, a need in the art to provide a method and a system that can

overcome the shortcomings of the existing prior arts.

OBJECTS OF THE PRESENT DISCLOSURE

[0007] Some of the objects of the present disclosure, which at least one embodiment
herein satisfies are as listed herein below.

[0008] It is an object of the present disclosure to enhance image recognition by
implementing techniques for better understanding of the content of the images and improve
the accuracy of the search results.

[0009] It is an object of the present disclosure to improve cross-language search by
allowing users to search for images using text in multiple languages and return results that are
relevant to the query regardless of the language used.

[0010] It is an object of the present disclosure to allow users to search based on
transliteral queries, where the phonetics of a regional language or a native language is typed
in English.

[0011] It is an object of the present disclosure to incorporate metadata, such as image
captions, tags, and labels, to improve the relevance of search results.

[0012] It is an object of the present disclosure to enable users to create complex
queries, such as including Boolean operators, and return results that match multiple criteria.
[0013] It is an object of the present disclosure to provide more visually appealing and
interactive interfaces to improve user experience by allowing users to filter and sort results

based on different criteria.

SUMMARY

[0014] In an aspect, the present disclosure relates to a system for enabling multimodal
and multilingual search in a digital platform. The system includes one or more processors and
a memory operatively coupled to the one or more processors, wherein the memory includes
processor-executable instructions, which on execution, cause the one or more processors to
encode text data associated with a product in the digital platform in one or more languages,
encode an image associated with the product in the digital platform, and associate the
encoded text data with the encoded image data to create a multilinguistic training dataset for

generating a text-image encoded matrix for the product in the digital platform.
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[0015] In some embodiments, the encoded text data may include a translated text and
a transliterated text associated with one or more regional languages.

[0016] In some embodiments, the multilinguistic training dataset may include the
translated text and the transliterated text corresponding to each of the one or more regional
languages associated with the product in the digital platform.

[0017] In some embodiments, the one or more processors may be configured to
receive a text query associated with the product in the digital platform from a computing
device associated with a user, wherein the text query may include at least one of a foreign
language query or a regional language query, and transmit one or more details corresponding
to the product based on the text-image encoded matrix to the computing device. In some
embodiments, the regional language query may include a transliterated query represented in
foreign language.

[0018] In another aspect, the present disclosure relates to a method for enabling
multimodal and multilingual search in a digital platform. The method includes encoding, by
one or more processors, text data associated with a product in the digital platform in one or
more languages, encoding, by the one or more processors, an image data associated with the
product in the digital platform, and associating, by the one or more processors, the encoded
text data with the encoded image data to generate a multilinguistic training dataset for the
product in the digital platform.

[0019] In some embodiments, the method may include receiving, by the one or more
processors, a text query associated with the product in the digital platform from a computing
device associated with a user, wherein the text query may include at least one of a foreign
language query or a regional language query, and transmitting, by the one or more
processors, to the computing device one or more details related to the product based on the
text-image encoded matrix.

[0020] In another aspect, the present disclosure relates to a user equipment (UE)
performing a multimodal and multilingual search. The UE includes one or more processors
communicatively coupled to a system, wherein the one or more processors are configured to
transmit a text query associated with a product in the digital platform to the system, wherein
the text query comprises at least one of a foreign language query or a regional language query
and receive, from the system, details related to the product based on the transmitted query
and a text-image encoded matrix.

[0021] In yet another aspect, the present disclosure relates to a non-transitory

computer readable medium comprising a processor with executable instructions, causing the
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processor to encode a text data associated with a product in the digital platform in one or
more languages, encode an image associated with the product in the digital platform, and
associate the encoded text data with the encoded image to create a multilinguistic training

dataset for generating a text-image encoded matrix for the product in the digital platform.

BRIEF DESCRIPTION OF DRAWINGS

[0022] The accompanying drawings, which are incorporated herein, and constitute a
part of this disclosure, illustrate exemplary embodiments of the disclosed methods and
systems in which like reference numerals refer to the same parts throughout the different
drawings. Components in the drawings are not necessarily to scale, emphasis instead being
placed upon clearly illustrating the principles of the present disclosure. Some drawings may
indicate the components using block diagrams and may not represent the internal circuitry of
each component. It will be appreciated by those skilled in the art that disclosure of such
drawings includes the disclosure of electrical components, electronic components or circuitry
commonly used to implement such components.

[0023] FIG. 1 illustrates an exemplary network architecture (100) in which or with
which a proposed system may be implemented, in accordance with some embodiments of the
present disclosure.

[0024] FIG. 2 illustrates an exemplary block diagram (200) of a system implemented
in the network (100), in accordance with some embodiments of the present disclosure.

[0025] FIG. 3 illustrates an exemplary architecture of a training pipeline (300) in
which or with which some embodiments of the present disclosure may be implemented.
[0026] FIG. 4 illustrates an exemplary process flow diagram (400) for text and image
embedding and matrix generation implemented in the proposed system, in accordance with
some embodiments of the present disclosure.

[0027] FIG. 5 illustrates an exemplary dataset (500) generated using multilingual
translation and transliteration in different languages, in accordance with some embodiments
of the present disclosure.

[0028] FIGs. 6A-6B illustrate an exemplary query table (600-A, 600-B), respectively,
comprising a variety of queries in various languages, in accordance with some embodiments
of the present disclosure.

[0029] FIG. 7 illustrates an exemplary computer system (700) in which or with which

embodiments of the present disclosure may be implemented.
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[0030] The foregoing shall be more apparent from the following more detailed

description of the disclosure.

DETAILED DESCRIPTION OF DISCLOSURE

[0031] In the following description, for the purposes of explanation, various specific
details are set forth in order to provide a thorough understanding of embodiments of the
present disclosure. It will be apparent, however, that embodiments of the present disclosure
may be practiced without these specific details. Several features described hereafter can each
be used independently of one another or with any combination of other features. An
individual feature may not address all of the problems discussed above or might address only
some of the problems discussed above. Some of the problems discussed above might not be
fully addressed by any of the features described herein.

[0032] The ensuing description provides exemplary embodiments only, and is not
intended to limit the scope, applicability, or configuration of the disclosure. Rather, the
ensuing description of the exemplary embodiments will provide those skilled in the art with
an enabling description for implementing an exemplary embodiment. It should be understood
that various changes may be made in the function and arrangement of elements without
departing from the spirit and scope of the disclosure as set forth.

[0033] Specific details are given in the following description to provide a thorough
understanding of the embodiments. However, it will be understood by one of ordinary skill in
the art that the embodiments may be practiced without these specific details. For example,
circuits, systems, networks, processes, and other components may be shown as components
in block diagram form in order not to obscure the embodiments in unnecessary detail. In
other instances, well-known circuits, processes, algorithms, structures, and techniques may be
shown without unnecessary detail in order to avoid obscuring the embodiments.

[0034] Also, it is noted that individual embodiments may be described as a process
which is depicted as a flowchart, a flow diagram, a data flow diagram, a structure diagram, or
a block diagram. Although a flowchart may describe the operations as a sequential process,
many of the operations can be performed in parallel or concurrently. In addition, the order of
the operations may be re-arranged. A process is terminated when its operations are completed
but could have additional steps not included in a figure. A process may correspond to a
method, a function, a procedure, a subroutine, a subprogram, etc. When a process
corresponds to a function, its termination can correspond to a return of the function to the

calling function or the main function.
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[0035] The word “exemplary” and/or “demonstrative” is used herein to mean serving
as an example, instance, or illustration. For the avoidance of doubt, the subject matter
disclosed herein is not limited by such examples. In addition, any aspect or design described
herein as “exemplary” and/or “demonstrative” is not necessarily to be construed as preferred
or advantageous over other aspects or designs, nor is it meant to preclude equivalent
exemplary structures and techniques known to those of ordinary skill in the art. Furthermore,

9«

to the extent that the terms “includes,” “has,” “contains,” and other similar words are used in
either the detailed description or the claims, such terms are intended to be inclusive—in a
manner similar to the term “comprising” as an open transition word—without precluding any
additional or other elements.

[0036] Reference throughout this specification to “one embodiment” or “an
embodiment” or “an instance” or “one instance” means that a particular feature, structure, or
characteristic described in connection with the embodiment is included in at least one
embodiment of the present disclosure. Thus, the appearances of the phrases “in one
embodiment” or “in an embodiment” in various places throughout this specification are not
necessarily all referring to the same embodiment. Furthermore, the particular features,
structures, or characteristics may be combined in any suitable manner in one or more
embodiments.

[0037] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further understood that the terms “comprises”
and/or “comprising,” when used in this specification, specify the presence of stated features,
integers, steps, operations, elements, and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps, operations, elements, components,
and/or groups thereof. As used herein, the term “and/or” includes any and all combinations of
one or more of the associated listed items.

[0038] Certain terms and phrases have been used throughout the disclosure and will
have the following meanings in the context of the ongoing disclosure.

[0039] The term “natural language processing” or “NLP” may refer to a field of
artificial intelligence (Al) which provides computers ability to process human language in the

form of text or voice data and to ‘understand’ its full meaning, complete with the speaker or

writer’s intent and sentiment.
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[0040] The term “computer vision” may refer to a field of Al that enables computers
and systems to derive meaningful information from digital images, videos and other visual
inputs and take actions or make recommendations based on that information. Computer
vision enables computer to see, observe and understand.

[0041] The term “real time” may refer to a level of processing responsiveness that a
user or system senses as sufficiently immediate for a particular process or determination to be
made, or that enables a processor to keep up with some external process.

[0042] The term “multilingual” may refer to many languages.

[0043] The term “multimodal” may refer to the ability to handle and process different
modalities such as text, speech, and video.

[0044] The term “ResNet-50” may refer to a pre-trained Deep Learning model for
image classification of the Convolutional Neural Network (CNN, or ConvNet), which is a
class of deep neural networks, most commonly applied to analyzing visual imagery. “ResNet-
507 is 50 layers deep and is trained on a million images of 1000 categories from the
ImageNet database.

[0045] The term “CLIP” may refer to Contrastive Language-Image Pre-training for

learning visual concepts from natural language supervision.

[0046] The term “MURIL” may refer to Multilingual Representations for Indian
Languages and is an open-source machine learning tool specifically designed for Indian
languages.

[0047] The term “InfoNCE” where NCE stands for Noise-Contrastive Estimation may

refer to a type of contrastive loss function used in self-supervised learning.
[0048] The term “BERT” may refer to Bidirectional Encoder Representations from

Transformers (BERT) comprising a masked-language model.

[0049] The term “IndicBERT” may refer to BERT model specific to Indian
languages.
[0050] The term “translation” may refer to the act, process, or product of rendering

the meaning of a text or communication from one language into another language.

[0051] The term “transliteration” may refer to the process of writing words using a
different alphabet based on the phonetic similarity.

[0052] The various embodiments throughout the disclosure will be explained in more
detail with reference to FIGs. 1-7.

[0053] FIG. 1 illustrates an exemplary network architecture (100) in which or with

which embodiments of the present disclosure may be implemented.
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[0054] Referring to FIG. 1, the network architecture (100) may include one or more
computing devices (104-1, 104-2...104-N) associated with one or more users (102-1, 102-
2...102-N) deployed in an environment. A person of ordinary skill in the art will understand
that one or more users (102-1, 102-2...102-N) may be individually referred to as the user
(102) and collectively referred to as the users (102). Further, a person of ordinary skill in the
art will understand that one or more computing devices (104-1, 104-2...104-N) may be
individually referred to as the computing device (104) and collectively referred to as the
computing devices (104).

[0055] In an embodiment, each computing device (104) may interoperate with every
other computing device (104) in the network architecture (100). In an embodiment, the
computing devices (104) may be referred to as a user equipment (UE). A person of ordinary
skill in the art will appreciate that the terms “computing device(s)” and “UE” may be used
interchangeably throughout the disclosure.

[0056] In an embodiment, the computing devices (104) may include, but are not
limited to, a handheld wireless communication device (e.g., a mobile phone, a smart phone, a
phablet device, and so on), a wearable computer device (e.g., a head-mounted display
computer device, a head-mounted camera device, a wristwatch computer device, and so on),
a Global Positioning System (GPS) device, a laptop computer, a tablet computer, or another
type of portable computer, a media playing device, a portable gaming system, and/or any
other type of computer device (104) with wireless communication capabilities, and the like.
In an embodiment, the computing devices (104) may include, but are not limited to, any
electrical, electronic, electro-mechanical, or an equipment, or a combination of one or more
of the above devices such as virtual reality (VR) devices, augmented reality (AR) devices,
laptop, a general-purpose computer, desktop, personal digital assistant, tablet computer,
mainframe computer, or any other computing device, wherein the computing device (104)
may include one or more in-built or externally coupled accessories including, but not limited
to, a visual aid device such as camera, audio aid, a microphone, a keyboard, and input devices
for receiving input from a user (102) such as touch pad, touch enabled screen, electronic pen,
and the like.

[0057] A person of ordinary skill in the art will appreciate that the computing devices
or UEs (104) may not be restricted to the mentioned devices and various other devices may
be used.

[0058] Referring to FIG. 1, the computing devices (104) may communicate with a

system (110), for example, a search and retrieval system through a network (106). In an
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embodiment, the network (106) may include at least one of a Fourth Generation (4G)
network, a Fifth Generation (5G) network, or the like. The network (106) may enable the
computing devices (104) to communicate between devices (104) and/or with the system
(110). As such, the network (106) may enable the computing devices (104) to communicate
with other computing devices (104) via a wired or wireless network. The network (106) may
include a wireless card or some other transceiver connection to facilitate this communication.
In an exemplary embodiment, the network (106) may incorporate one or more of a plurality
of standard or proprietary protocols including, but not limited to, Wi-Fi, ZigBee, or the like.
In another embodiment, the network (106) may be implemented as, or include, any of a
variety of different communication technologies such as a wide area network (WAN), a local
area network (LAN), a wireless network, a mobile network, a Virtual Private Network
(VPN), the Internet, the Public Switched Telephone Network (PSTN), or the like.

[0059] Referring to FIG. 1, the system (110) may include an artificial intelligence
(Al) engine (108) in which or with which the embodiments of the present disclosure may be
implemented. In particular, the system (110), and as such, the Al engine (108) facilitates
search and retrieval of images in the network architecture (100) based on a text query or a
search string fed in/typed in by the users (102) on a user interface (Ul) of the computing
devices (104).

[0060] Further, the system (110) may be operatively coupled to a server (112). In an
embodiment, the computing devices (104) may be capable of data communication and
information sharing with the server (112) through the network (106). In an embodiment, the
server (112) may be a centralised server or a cloud-computing system or any device that is
network connected.

[0061] In accordance with an embodiment of the present disclosure, the images
searched for by the computing devices (104) may be stored in a database (not shown in FIG.
1). In an embodiment, the image may be stored as text embeddings that may be matched with
a text based search query from the user (102) over the computing device (104). Further, a pre-
trained image data set may be used to generate text embeddings, wherein the pre-trained
image data set may include, such as, but not limited to, image data set associated with
fashion, grocery, furniture, books, or any image data set associated with an electronic
commerce (e-commerce) site. In an exemplary embodiment, the pre-trained image or pre-
trained image data set may include fashion-product images-dataset from a website, wherein
the website may include, for example, 45000 unique images and 31000 unique

title/description. Further, text conversion includes a translated and transliterated context
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associated with various regional or native languages corresponding to a particular region or
country. For example, if the website is for India, the text conversions may include different
Indian languages, for example, but not limited to, Hindi, Bengali, Punjabi, Gujarati, Tamil,
Telugu, Kannada, Marathi, and Malayalam.

[0062] In an example embodiment, a product catalogue associated with any digital
platform such as, but not limited to, an e-commerce website may be used to generate text-
based embeddings and a MURIL model may be used to encode product titles and description.
A translation application program interface (API) along with look-up based dictionaries may
be used to convert the product titles and description into different languages .Each conversion
may include a text associated with transliterated context and a text associated with translated
context. Further, the texts associated with both the translated and transliterated context may
be mapped to a product image presented by a stock keeping unit (SKU) of the e-commerce
website to generate image embeddings. In some embodiments, the image embeddings i.e., an
image associated with its transliterated text and a related translated text may be used as a
training dataset for the Al engine (108). The Al engine (108) may use the training dataset for
generating a related image output based on either a translated or transliterated text query. The
training dataset may include category-based text representations of the image embeddings. In
an example embodiment, the translation API converts the product titles and description into
multiple (e.g., nine) different languages, wherein each conversion includes text associated
with transliterated context and text associated with translated context, counting to a total of
eighteen inputs, that may be mapped to a single product image. In some embodiments, the
query may include an audio message and the Al engine (108) may enable generating an
image output search based on the audio message.

[0063] In an embodiment, the Al engine (108) may assist in pre-processing of the
training dataset. The pre-processing of the text content in the training dataset may be
performed by a text encoder, such as, without limitations, a BERT encoder or an IndicBERT,
or MURIL encoder and the pre-processing of the image in the training dataset may be
performed by an image encoder, such as, without limitations, ResNet-50. Based on the pre-
processing and the training dataset, the Al engine (108) may retrieve images of products (e.g.,
fashion items) that may be related to the search text entered by the user (102) on the
computing device (104).

[0064] In some embodiments, the user (102) may input a regional language based
search query for a product (for example, the query may be a text string or an audio message)

in the UE (104). The UE (104) may transmit the query to the system (110). The Al engine
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(108) may retrieve the images of the product related to the search query. The system (110)
may transmit a response for the query as an image related to a product queried to the UE
(104) wherein the image of the product may be displayed on a user interface of the UE (104).
[0065] Although FIG. 1 shows exemplary components of the network architecture
(100), in other embodiments, the network architecture (100) may include fewer components,
different components, differently arranged components, or additional functional components
than depicted in FIG. 1. Additionally, or alternatively, one or more components of the
network architecture (100) may perform functions described as being performed by one or
more other components of the network architecture (100).

[0066] FIG. 2 illustrates an exemplary block diagram (200) of a system (110)
implemented for search and retrieval of images in the network (100), in accordance with
embodiments of the present disclosure.

[0067] For example, the system (110) may include one or more processor(s) (202).
The one or more processor(s) (202) may be implemented as one or more microprocessors,
microcomputers, microcontrollers, edge or fog microcontrollers, digital signal processors,
central processing units, logic circuitries, and/or any devices that process data based on
operational instructions. Among other capabilities, the one or more processor(s) (202) may be
configured to fetch and execute computer-readable instructions stored in a memory (204) of
the system (110). The memory (204) may be configured to store one or more computer-
readable instructions or routines in a non-transitory computer readable storage medium,
which may be fetched and executed to create or share data packets over a network service.
The memory (204) may comprise any non-transitory storage device including, for example,
volatile memory such as Random-Access Memory (RAM), or non-volatile memory such as
Electrically Erasable Programmable Read-only Memory (EPROM), flash memory, and the
like.

[0068] In an embodiment, the system (110) may include an interface(s) (206). The
interface(s) (206) may comprise a variety of interfaces, for example, interfaces for data input
and output devices, referred to as input/output (I/O) devices, storage devices, and the like.
The interface(s) (206) may facilitate communication for the system (110). The interface(s)
(206) may also provide a communication pathway for one or more components of the system
(110). Examples of such components include, but are not limited to, processing unit/engine(s)
(208) and a database (210).

[0069] The processing unit/engine(s) (208) may be implemented as a combination of

hardware and programming (for example, programmable instructions) to implement one or
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more functionalities of the processing engine(s) (208). In examples described herein, such
combinations of hardware and programming may be implemented in several different ways.
For example, the programming for the processing engine(s) (208) may be processor-
executable instructions stored on a non-transitory machine-readable storage medium and the
hardware for the processing engine(s) (208) may comprise a processing resource (for
example, one or more processors), to execute such instructions. In the present examples, the
machine-readable storage medium may store instructions that, when executed by the
processing resource, implement the processing engine(s) (208). In such examples, the system
(110) may include the machine-readable storage medium storing the instructions and the
processing resource to execute the instructions, or the machine-readable storage medium may
be separate but accessible to the system (110) and the processing resource. In other examples,
the processing engine(s) (208) may be implemented by electronic circuitry. In an aspect, the
database (210) may comprise data that may be either stored or generated as a result of
functionalities implemented by any of the components of the processor (202) or the
processing engines (208).

[0070] In an embodiment, the processing engine (208) may include engines that
receive simple text queries or Boolean text queries from one or more computing devices via a
network such as the computing devices (104) via the network (106) (e.g., via the Internet) of
FIG. 1, to retrieve a related image from the database (210). In an embodiment, the processing
engine (208) may include one or more modules/engines such as, but not limited to, an
acquisition engine (212), an Al engine (214), and other engine(s) (216). A person of ordinary
skill in the art will understand that the Al engine (214) may be similar in its functionality
with the Al engine (108) of FIG. 1, and hence, may not be described in detail again for the
sake of brevity.

[0071] Referring to FIG. 2, the database (210) may include a pre-trained dataset
comprising image embeddings and their related text embeddings, wherein the text embedding
may include multiple languages and include a translated version and transliterated version of
text for each one of the multiple languages. In some embodiments, the multiple languages
may include regional or native languages associated with a particular country or region. In an
embodiment, the database (210) may or may not reside in the system (110). In an
embodiment, the system (110) may be operatively coupled with the database (210).

[0072] In an exemplary embodiment, the text embeddings and the image embedding
may be stored in a matrix relation in the database (210). The text embedding my include

description or a title associated with a particular image. The description and title may be
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available in one or more regional or native languages, for example, Indian languages, wherein
the description and title may include both a transliterated text and a translated text associated
with each one of the one or more regional or native languages. The text query from the user
(102) through a computing device (104) is matched for the related image embeddings in the
database (210) and the image matching the text query is sent back to the user (102), which
may be viewed on the computing device (104).

[0073] By way of example but not limitation, the one or more processor(s) (202) may
generate a multilinguistic dataset based on encoding text data associated with a product in a
digital platform, encoding an image associated with the product in the digital platform, and
associating the encoded text data with the encoded image. In some embodiments, the
multilinguistic dataset may be used to generate a text-image encoded matrix corresponding to
the product in the digital platform Referring to FIG. 2, the one or more processors (202) may
receive a search text query for a product in the digital platform from the computing device
(104) of FIG. 1 and process the same to retrieve the corresponding image data or product
details based on the received search text query from the database (210). In an embodiment,
the one or more processor(s) (202) of the system (110) may cause the acquisition engine
(212) to extract the data parameters from the multilinguistic dataset stored in the database
(210) for analysis by the Al engine (214) for providing a response or result for the received
search text query, wherein the response may be transmitted back to the requesting computing
device (104). In particular, the data parameters may include a training dataset including one
or more detail associated with the product, such as but not limited to, images, manufacturer
details, shipping options, pricing, availability, etc. of an e-commerce website and the
associated text embeddings. In an embodiment, the one or more processor(s) (202) may cause
the Al engine (214) to pre-process the set of data parameters in one or more batches. As
described with reference to FIG. 1 above, the Al engine (214) may utilise one or more
machine learning models to pre-process and analyze the set of data parameters. In an
embodiment, results of the analysis may thereafter be transmitted back to the computing
device (104), to other devices, to a server providing a web page to a user (102) of the
computing device (104), or to other non-device entities.

[0074] A person of ordinary skill in the art will appreciate that the exemplary (200)
may be modular and flexible to accommodate any kind of changes in the system (110). In an
embodiment, the pre-trained data may get collected meticulously and deposited in a cloud-

based data lake to be processed for image retrieval.
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[0075] FIG. 3 illustrates an exemplary architecture of a training pipeline (300) in
which or with which some embodiments of the present disclosure may be implemented. The
training pipeline (300) includes various components and associated processing steps. The
training pipeline (300) provides a curated text translation and transliteration for different
languages along with images as training dataset. Further, the training pipeline (300) includes
a loss function to train both text and image encoders. The trained dataset is stored as
category-based embeddings.

[0076] In FIG. 3, components such as, without limitations, a catalogue dump or
catalogue collection (302) component, a database comprising text image pairs (312), a text
encoder (316), and an image encoder (336) are shown. Further, FIG. 3 also illustrates the
different processing involved with the components. By way of example, and not limitations,
the data from the catalogue collection (302) is subjected to one or more of the following
procedures pre-processing (304), named entity recognition (NER) tagging (306), translation
and transliteration service (308), multilingual text and image pairing (312). The pre-
processing (304) includes performing one or more function on the catalogue collection (302)
such as, stop word removal, lower casing, and dataset class balancing. The pre-processed data
is further sent for NER tagging (306) wherein brands, products and colours are tagged. The
NER tagged data is further sent for translation or transliteration service (308) where the text
query in any other language is translated to English or transliterated to English to create
multilingual text image pairs (312) , wherein for example, without limitations, the text (310)
may include “Puma black back pack” or “Orange round neck Red Tape T-shirt” and may be
associated with a corresponding image (314). The text (310) may further be sent through the
text encoder (316) and the image (314) may be sent through the image encoder (336). The
text encoder (316) may include at least one of BERT, IndicBERT, or MURIL text encoder.
The text encoder (316) includes a positional encoder layer (318), a multi-head attention
network layer (320), a first residual connection and LayerNorm layer (322), a feedforward
network layer (324), a second residual connection and LayerNorm layer (326), stacked up to
12 times and the output from the stacked layers (318-322) are connected to a maxpool layer
(328), followed by a feedforward network (330), and a L2 normalization layer (332). The
final output from the encoder (316) is subjected to global embeddings (334) with attract/repel
and retrofit variations to obtain a text data that may be aligned with the image data. In an
example embodiment, the text encoder (316) includes weights initialized by MURIL and pre-

trained on catalogue data.
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[0077] On the other hand, the image encoder (336) may include a ResNet-50 encoder.
The image encoder (336) includes a stacked convolution neural network (CNN) (338),
wherein the CNN is stacked up to 50 times. The stacked CNN (338) is connected to a
feedforward network (340) and an L2 normalization layer (342). The output from the text
encoder (316) and the image encoder (336) are processed to align (344) correct text-image
pairs. Mathematically, the text encoder T: T —R" maps query q € T in the R" space, while
the image encoder I : I — R™. Notably, I = {i : i € R****?**?} for a ResNet-50 model. The
image encoder (336) (ResNet-50) projects an input image in R [or, I(1) € R*®: i€ 1] and
the text encoder (316) projects input text in R’ [or, T (q € R’ q € T ], therefore another
function to project the vectors in a common embedding space is needed and is achieved by
applying an affine transformation over the encoded text/image vectors. In other words, two

048 R* and g: R’ R are created with a relation h(I(1)) and g(T (q)) for

vectors h : R
q € T and i € I. Once the text and image vectors share the same embedding space, similar
image and text vector pairs are “aligned”, while the dissimilar ones are “non-aligned” the.
Similarity is given by s : R" xR" — [0, 1] such that s(u,v) =(,T)/(Ilull [Iv]]).

[0078] A loss function is implemented in the text and image encoding process based
on InfoNCE loss function. The loss function optimizes the loss for a positive pair, given N
samples out of which N — 1 are negative samples. N here, is defined by the batch size. In a
batch of N, N images (iy, i3, ... iy ) and the corresponding title descriptions (g ¢, ... qy) are
fed to the image and text encoder respectively. In this setting, predefined positive pairs are
defined by (ix, g )Vk € {1, 2, ..N } leaving the rest of the N2 — N pairs as negatives. The

two loss components defined as:

509 (T (@) R (T (i 1))

quz‘(%; Qk) = — log SN s (0T () RO )
j=1°
: o s @ T g ) AT (E)))
Eiiq(@fﬁ QA) - }Og N ) e e{T lap ) ) (L (i5)})

The total loss for a given batch of size N is thus:

= N (ﬁq;i(i;ﬁ?qk) + Li1q {1k, Qi)
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[0079] The “aligned” text image pairs are used as pre-set data or training dataset.
Referring to FIG. 3, the training pipeline architecture includes the multi-head attention
network layer (320) in the text encoder (316) that utilizes attention mechanisms to improve
the accuracy of retrieval during a text-image retrieval process. In operation, a text query is
encoded using a text encoder (316) and the encoded query is used to attend to the images
embeddings in the database (210) of FIG. 2, wherein the image embedding is based on
encodings generated from image encoder (336). The attended image embeddings rank the
images based on their relevance to the query. Further, the proposed loss function takes into
account both the text-image similarity and the diversity of the retrieved images, ensuring that
the results are not only relevant but also diverse.

[0080] By way of example, without any limitations, training computation may be
performed on a single core P100 graphics processing unit (GPU) for about 15 hours of GPU
processing time.

[0081] A person of ordinary skill in the art will appreciate that the architecture of the
training pipeline (300) may be modular and flexible to accommodate any kind of changes.
Although FIG. 3 shows exemplary components of the architecture of the training pipeline
(300), in other embodiments, the architecture of the training pipeline (300) may include fewer
components, different components, differently arranged components, or additional functional
components than depicted in FIG. 3. Additionally, or alternatively, one or more components
of the architecture of the training pipeline (300) may perform functions described as being
performed by one or more other components of the architecture of the training pipeline (300).
[0082] FIG. 4 illustrates an exemplary process flow diagram (400) for text and image
embedding and matrix generation implemented in the proposed system, in accordance with
some embodiments of the present disclosure. In FIG. 4, a dataset (402), a table (404)
comprising the details of text-image pairing, an application program interface (API) (406) for
translating titles in Indic languages, a multilingual dataset (408) for a particular title is shown.
The multilingual dataset (408) or multilingual training dataset may be used for training a
machine learning model based on a CLIP framework (410) for generating a text-image
encoded matrix (420). In some embodiments, the text-image encoded matrix (420) may be
used as look-up table for fetching the product image or product details in a digital platform
based on a received search text query. Referring to FIG. 4, a text data (416) is encoded using
a text encoder (418) and at the same time an image data (412) corresponding to the text data
(416) is encoded by an image encoder (414), the encoded text and image data are further used

as a training dataset to train the CLIP framework (410) to generate text-image encoded matrix
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(420).a. In some embodiments, based on receiving a search text query, the pre-trained Al
engine (108) of FIG. 1 may look-up the text-image encoded matrix (420) to provide a
response for the received search text query. In accordance with some embodiments of the
present disclosure, the dataset (402) may include product catalogue of any e-commerce site,
and the table (404) may include different titles in the product catalogue matched to a
corresponding image. The API (406) may include a Translator API for generating translated
and transliterated titles in various Indian languages to create the multi-linguistic dataset
(408). For example, without limitations, the multilinguistic training dataset (408) may include
the details associated with one or more products, for example, title, image, etc., and a
translated text and the transliterated text corresponding to each one of the one or more
regional languages. In some embodiments the one or more regional languages may include
Indian languages such as, Hindi, Bengali, Punjabi, Gujarati, Tamil, Telugu, Kannada,
Marathi, and Malayalam. A text query “Nirvana men’s wings brown T-shirts” is shown
translated into different language. By way of example, without limitations if user (102) of
FIG. 1 types a query in Tamil “[BlJeUTe00T 26001 6M60T E)MEENHSHET LILDLIL]
BIM 19-69FL_" in the computing device (104) of FIG. 1, the query gets associated with a
related query in English “Nirvana men’s wings brown T-shirts” in the database and
corresponding image of the queried product is retrieved and displayed to the user (102).
[0083] In some embodiments, the present disclosure relates to semantic information
retrieval i.e., representing a single entity or product in multiple languages and images
synergizes multilinguistic and multimodal learning capability of any training network thereby
enhancing image retrieval based on semantics of a language rather than plain text.

[0084] FIG. 5 illustrates an exemplary dataset (500) generated using multilingual
translation and transliteration in different Indian languages, in accordance with some
embodiments of the present disclosure. In FIG. 5, the multilinguistic dataset (500) comprising
a multilingual list of queries associated with an English query is shown. The list of queries
include both translated and transliterated query. The multilinguistic dataset (500) is similar to
the multilinguistic dataset (408) shown in FIG. 4. The queries are stored under different
classification (CLS) and are marked by separators (SEP) at the end of each query. For
example, without limitations, the sample query shown in FIG. 5 may include the following
multilingual variations stored in the database.

Title: “Nirvana Men's Wings Brown T-shirt"

[HINDI]-->. [CLS] TR0 O #d 9 #49 RIS <1 - TC [SEP]
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[BENGALI]--> [CLS] < #4940 ##=1 *[JIACI ORS ##51 JATGA Of - *KOG [SEP]
[ENGLISH]--> [CLS] Ni ##rvana Men ' s Wings Brown T — shirt [SEP]

[0085] FIGs. 6A and 6B illustrate exemplary query tables (600-A, 600-B)
respectively, comprising a variety of queries in various languages, in accordance with some
embodiments of the present disclosure. In FIG. 6A, the query table is shown with title row
(602) and multilingual queries (604, 606, 608). The title row (602) includes the title “Query:
Text” and “Output: comprising fashion items related to the query”. Row (604) illustrates a
query in Bengali and how the system has retrieved the correct data based on the query.
Similarly, rows (606) and (608) illustrate a query in different languages and the display of the
related image.

[0086] In FIG. 6B rows 610, 612, and 614 show queries related to different language
and the corresponding output.

[0087] A person of ordinary skill in the art will appreciate that these are mere
examples, and in no way, limit the scope of the present disclosure.

[0088] FIG. 7 illustrates an exemplary computer system (700) in which or with which
embodiments of the present disclosure may be utilized. As shown in FIG. 7, the computer
system (700) may include an external storage device (710), a bus (720), a main memory
(730), a read-only memory (740), a mass storage device (750), communication port(s) (760),
and a processor (770). A person skilled in the art will appreciate that the computer system
(700) may include more than one processor and communication ports. The processor (770)
may include various modules associated with embodiments of the present disclosure. The
communication port(s) (760) may be any of an RS-232 port for use with a modem-based
dialup connection, a 10/100 Ethernet port, a Gigabit or 10 Gigabit port using copper or fiber,
a serial port, a parallel port, or other existing or future ports. The communication port(s)
(760) may be chosen depending on a network, such a Local Area Network (LAN), Wide Area
Network (WAN), or any network to which the computer system (700) connects. The main
memory (730) may be random access memory (RAM), or any other dynamic storage device
commonly known in the art. The read-only memory (740) may be any static storage device(s)
including, but not limited to, a Programmable Read Only Memory (PROM) chips for storing
static information e.g., start-up or basic input/output system (BIOS) instructions for the
processor (770). The mass storage device (750) may be any current or future mass storage

solution, which may be used to store information and/or instructions.
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[0089] The bus (720) communicatively couples the processor (770) with the other
memory, storage, and communication blocks. The bus (720) can be, e.g. a Peripheral
Component Interconnect (PCI) / PCI Extended (PCI-X) bus, Small Computer System
Interface (SCSI), universal serial bus (USB), or the like, for connecting expansion cards,
drives, and other subsystems as well as other buses, such a front side bus (FSB), which
connects the processor (770) to the computer system (700).

[0090] Optionally, operator and administrative interfaces, e.g. a display, keyboard,
and a cursor control device, may also be coupled to the bus (720) to support direct operator
interaction with the computer system (700). Other operator and administrative interfaces may
be provided through network connections connected through the communication port(s)
(760). In no way should the aforementioned exemplary computer system (700) limit the
scope of the present disclosure.

[0091] While considerable emphasis has been placed herein on the preferred
embodiments, it will be appreciated that many embodiments can be made and that many
changes can be made in the preferred embodiments without departing from the principles of
the disclosure. These and other changes in the preferred embodiments of the disclosure will
be apparent to those skilled in the art from the disclosure herein, whereby it is to be distinctly
understood that the foregoing descriptive matter to be implemented merely as illustrative of

the disclosure and not as limitation.

ADVANTAGES OF THE PRESENT DISCLOSURE

[0092] The present disclosure provides a better retrieval accuracy and diversity
compared to Contrastive Language-Image Pre-training (CLIP) and Multilingual
Representations for Indian-Languages (MURIL) architecture.

[0093] The present disclosure provides search retrieval for multilingual queries and
also handles issues related to translated and transliterated queries.

[0094] The present disclosure applies attention mechanism to improve accuracy of the
retrieved results.

[0095] The present disclosure proposes a loss function to improve the diversity of the
retrieval results.

[0096] The present disclosure provides label denoising and category extraction.

The present disclosure may be used in various applications such as image search engines,
content-based image retrieval, multilingual search in Indic setting, zero-shot title/description

de-noising, etc.
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We Claim:

1. A system (110) for enabling multimodal and multilingual search in a digital platform,
said system (110) comprising:
one or more processors (202); and
a memory (204) operatively coupled to the one or more processors (202),
wherein the memory (204) comprises processor-executable instructions, which on
execution, cause the one or more processors (202) to:
encode text data associated with a product in the digital platform in one
or more languages;
encode an image associated with the product in the digital platform;
and
associate the encoded text data with the encoded image to create a
multilinguistic training dataset (408) for generating a text-image encoded
matrix for the product in the digital platform.
2. The system (110) as claimed in claim 1, wherein the one or more languages comprise
one or more regional languages.
3. The system (110) as claimed in claim 2, wherein the encoded text data comprises at
least one of: a translated text and a transliterated text associated with the one or more regional
languages.
4. The system (110) as claimed in claim 3, wherein the multilinguistic training dataset
(408) comprises at least one of the translated text and the transliterated text corresponding to
each of the one or more regional languages associated with the product in the digital
platform.
5. The system (110) as claimed in claim 1, wherein the memory (204) comprises
processor-executable instructions, which on execution, cause the one or more processors
(202) to:
receive a text query associated with the product in the digital platform from a
computing device (104) associated with a user (102), wherein the text query
comprises at least one of: a foreign language query and a regional language query;
and
transmit one or more details corresponding to the product based on the text-

image encoded matrix to the computing device (104).
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6. The system (110) as claimed in claim 5, wherein the regional language query
comprises a transliterated query represented in foreign language.
7. A method for enabling multimodal and multilingual search in a digital platform, said
method comprising:
encoding, by one or more processors (202), text data associated with a product
in the digital platform in one or more languages;
encoding, by the one or more processors (202), an image associated with the
product in the digital platform;
associating, by the one or more processors (202), the encoded text data with
the encoded image to create a multilinguistic training dataset (408); and
generating a text-image encoded matrix for the product in the digital platform
based on the multilinguistic training dataset (408).
8. The method as claimed in claim 7, wherein the one or more languages comprise one
or more regional languages.
9. The method as claimed in claim 8, wherein the encoded text data comprises at least
one of: a translated text and a transliterated text associated with the one or more regional
languages.
10. The method as claimed in claim 9, wherein the multilinguistic training dataset (408)
comprises at least one of the translated text and the transliterated text corresponding to each
of the one or more regional languages associated with the product in the digital platform.
11. The method as claimed in claim 7, comprising:
receiving, by the one or more processors (202), a text query associated with
the product in the digital platform from a computing device (104) associated with a
user (102), wherein the text query comprises at least one of: a foreign language query
and a regional language query; and
transmitting, by the one or more processors (202), one or more details
corresponding to the product based on the text-image encoded matrix to the
computing device (104).
16. A user equipment (UE) (104) for performing multimodal multilingual search in a
digital platform, said UE (104) comprising:
one or more processors communicatively coupled to a system (110), wherein

the one or more processors are configured to:
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transmit a text query associated with a product in the digital platform
to the system (110), wherein the text query comprises at least one of: a foreign
language query and a regional language query; and
receive, from the system (110), one or more details corresponding to
5 the product based on the transmitted query and a text-image encoded matrix.
17. A non-transitory computer readable medium comprising a processor with executable
instructions, causing the processor to:
encode text data associated with a product in a digital platform in one or more
languages;
10 encode an image associated with the product in the digital platform; and
associate the encoded text data with the encoded image to create a
multilinguistic training dataset (408); and
generate a text-image encoded matrix for the product in the digital platform

based on the multilinguistic training dataset (408).
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Query : Text 602 Output: fashion items related to query

Bengali Query:

“ ADIDAS U (G A6 B =R
(k) (6K

[English: “ADIDAS kids boys printed
yellow tshirts”]

604

Hindi Query:

% it

[English: “ani reed tailor red tie for
men’]

06

“saree with flowers”
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o
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FIG. 6A
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Bengali Query:
“HABIRA 52057 JTG [ #5

[English: “wings brown tshirts for men’]

610
Kannada Query:
“DEFORAT IR, T}
2330, BRTOR”

[English: “Footloose Unisex Grey
Backpack’]

612

Hindi Query:
“Th]

HaRM AfdT S

2l

[English: “French Connection Women
Olive Trousers”]
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FIG. 6B
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