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ABSTRACT

Product Query, when an e-commerce website needs to return a product for a user’s query, is essential for any e-
commerce system. Traditional search systems only consider the user query in the text and then try to match the
search queries with the products’ descriptions in the database. Some recent image search systems utilize deep
learning methods to match the image query with the products’ images in the database. However, none combine
text and images in a single query. This kind of search is common in modern daily life as a user can take a photo
easily with their smartphone and provide a short text description then try to search for a product. In this paper we
consider a multi-modal retrieval augmented generation (RAG) to provide a product query system that allows users
to search simultaneously by image and text. Our system will provide a better experience and improve the
performance of e-commerce websites.
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1. Introduction
Product search is an essential task for any e-commerce website. Traditionally, the e-commerce systems allow

users to search for products by inputting some texts [11], as displayed in Figure 1.

Recently, some visual search systems [3] allow users to search by image. The system will allow a user to upload
a photo and then search for products that are similar to this photo as displayed in Figure 2. The task is usually
done via image embedding [4]. The process is visualized in Figure 3.

Both text-based search and image-based search play important roles in the development of the current e-commerce
system. However, the recent rise of the multi-modal information retrieval [9] due to the popularity of smartphones
requires e-commerce systems to support the multi-modal search, which is currently not available.

In this paper we present a multi-modal search based on multi-modal retrieval augmented generation (RAG), a
well-known technique in developing LLM-based Al systems today. The system will enhance the user experience.
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Fig.1. Amazon allows users to search by text.
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Fig.3. Image Similarity Search via Embedding

2. Related Works

Text search is one of the foundation problems in computer science [1] which has been studied for many years
[19]. In industry, elasticsearch [7] is considered one of the most successful search applications. The most common
technique to use in text search is the inverted indexing [7] which indexes the word by documents, as visualized in
Figure 4.

For image search, the search is done via calculating the similarity in an embedding space such as VGG16 or
VGG19 [12]. The architecture of VGG19 is presented in Figure 5.

Other embedding methods have been studied before the deep learning era [10,13]. Their ideas are presented in
Figure 6 and 7.

3. Methods

In this paper we presented the method of multi-modal RAG. We used the ChromaDB vector database!.

We used OpenCLIP for image embedding [5,16,14,2]. OpenCLIP is an opensource implementation of CLIP [15]
that can embed both text and image into one space.

1 https://www.trychroma.com/
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Fig.8. CLIP model
CLIP used the proxy training task: given an image, predict which out of a set of 32,768 randomly sampled text
snippets, was paired with it in our dataset. By doing so, we can learn the pair text-image and provide a good
learning example.
4. Experimental Results and Evaluation
We used the FashioPedia dataset [6,17,18].
According to the authors, “Fashionpedia is a dataset which consists of two parts: (1) an ontology built by fashion
experts containing 27 main apparel categories, 19 apparel parts, 294 fine-grained attributes and their relationships;
(2) a dataset with 48k everyday and celebrity event fashion images annotated with segmentation masks and their
associated per-mask fine-grained attributes, built upon the Fashionpedia ontology.”. A sample image from the
dataset is displayed in Figure 9.
We tested the system by some sample queries like “Blue shirt”. The system returns an image of a blue shirt and
also provide some recommendations about how to wear the blue shirt. It indeed improves the user experience in
using the e-commerce website.
Styling a blue  shirt  can be both fun and versatile ! Here are some ideas inspired by the images
you
provided :

2 https://fashionpedia.github.io/home/index.html
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Fig.10. A blue shirt returned by the system

For a Casual Look :

1. Denim on Denim: Like the fir s timage, pair your blue shirt with dark jeans . This creates a cohesive
and stylish look . Rolling up the sleeves adds a relaxed vibe .
2. Layering : Throw on a casual jacket or a cardigan over your blue shirt . This can add depth and texture

to your outfit .
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3. Footwear : Opt for casual shoes like sneakers or boots .
The boots in the fir s t image add a rugged touch to the outfit .
For a Chic Look :
1. Leggings : As seen in the second image , pairing a blue shirt with black leggings creates a sleek and
comfortable look . This is perfect for a casual day out
or even a relaxed evening .
2. Heels : Elevate the look with a pair of heels . The black heels in the second image add a touch of
elegance and sophistication .
3. Accessories : Add some statement jewelry or a stylish belt to accentuate your waist and add some f

lair to your outfit .
For a Smart—Casual Look :

1. Chinos or Trousers : Swap out jeans for chinos or tailored trousers . This can instantly make your blue

shirt look more polished .

2. Blazer : Adding a blazer can transform your blue shirt into a smart—casual ensemble suitable for

work or a semi—formal event .

3. Loafers or Dress Shoes : Complete the look with a pair of loafers or dress shoes for a refined touch .

For a Sporty Look :

1. Athleisure : Pair your blue  shirt with  joggers or athletic shorts . This is
perfect for a sporty and comfortable look .

2. Sneakers : Finish off with a pair of trendy sneakers to keep the look casual and sporty .

Color Coordination :
Neutrals : Blue pairs well with neutral colors like black , white , and grey . These combinations are timeless and
versatile .

Contrasts : For a bolder look , pair your blue shirt with contrasting colors like mustard yellow , burgundy , or
even a bright red .

Accessories :

Sunglasses : As seen in the fir s t image , carrying a pair of stylish sunglasses can add a cool factor to your
outfit .

Bags : A sleek backpack or a crossbody bag can complement your look while being functional .

Remember, the key to styling is to feel comfortable and confident in what you wear . Mix and match these ideas
to create your unique style !

a shirt for a birthday party

Example Picture 1:

Example Picture 2:

v

Styling a shirt for a birthday party can be super fun! Here are some ideas based on the shirts in the images:
For the Black Graphic Tee:

1. Edgy Look: Pair it with ripped jeans and combat boots. Add a leather jacket for a more rebellious vibe.

2. Casual Chic: Tuck it into a high-waisted skirt, maybe something with a bit of sparkle or sequins to make it party-ready. Finish with ankle boots o strappy
sandals.

3. Layered: Throw on a long, open cardigan or a denim jacket. Accessorize with layered necklaces and a cute hat.

4. Pop of Color: Since the shirt is black, you can add a pop of color with bright pants or a colorful skirt. Red or neon colors can make the outiit stand out.

For the Grey Tank Top:

1. Boho Vibes: Pair it with a flowy maxi skirt and some bohemian jewelry. Sandals or ankle boots would complete the look.

2. Sporty Chic: Wear it with high-waisted shorts and sneakers. Add a baseball cap for a sporty touch.

3. Layered Look: Layer it over a long-sleeve shirt or under a denim jacket. Pair with skinny jeans and ankle boots.

4. Accessorize: Add a statement necklace or big earrings to dress it up. A belt can also add some shape and style to the outfit.

Fig.11. A search for properties not in the database.
We can even search for products with properties that are not explicitly described as in Figure 11.

Library Progress International | Vol.44 No.3 | Jul-Dec 2024 13731



Quang-Vinh Dang

5. Conclusion
In this paper we consider the multi-modal RAG system that process the image and the text simultaneously. The
system will enhance the user experience in ecommerce website and improve the performance of the system. We
will integrate other modal to our system to improve their performance in the future.
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