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1. Introduction

Teaching abstract concepts like word embeddings in Natural Language Processing (NLP) can be
challenging due to their mathematical and multidimensional nature. To bridge this gap, we
introduced an innovative teaching approach by using TensorFlow Embedding Projector to help
students visualize and interact with embeddings like Word2Vec and GloVe. This interactive
visualization provides a hands-on understanding of how embeddings work, their spatial
relationships, and their significance in NLP tasks.3. Description of the Innovation

1.1. Tools and Technologies Used

TensorFlow Embedding Projector: A web-based tool for interactive visualization of embeddings. Pre-
trained Word Embeddings: Word2Vec and GloVe embeddings were used to demonstrate concepts.
Datasets: Publicly available datasets such as the Google News Dataset (for Word2Vec) and Common
Crawl Dataset (for GloVe). Programming Framework: Python with TensorFlow and NumPy libraries.

1.2. Methodology

A brief lecture was delivered on word em beddings, covering Word2Vec, GloVe, and their applications

in capturing semantic relationships. Students were provided with a pre-trained Word2Vec model

(e.g., trained on Google News) and a GloVe model (e.g., trained on Wikipedia). Custom embeddings

were also created by students using smaller datasets for practical experience.

® Visualization Using TensorFlow Embedding Projector - Embeddings were prepared in the
required format (.tsv files containing vectors and metadata). Students uploaded the embeddings
to TensorFlow Embedding Projector.

® Interactive exploration allowed students to: Visualize embeddings in 2D and 3D space, observe
clusters of semantically similar words, use search functionality to compare word relationships
(e.g., king-queen vs. man-woman). ,

* Interactive Exercises - Students analyzed relationships between words such as synonyms,
antonyms, and analogies (e.g., "man:king::woman:queen"). Group discussions focused on
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insights from the visualization, such as word clustering and outliers.
Evidence :

Code for embeddings visualization

# Import necessary libraries

import gensim

from gensim.models import Word2Vec
import numpy as np

import os

# Step 1: Define or Load the Text Corpus
corpus = [
"king queen man woman child prince princess royal throne kingdom",
"apple orange banana fruit grape mango tropical pineapple watermelon",
“car truck bus vehicle bike cycle transportation engine wheels road",
“cat dog lion tiger elephant horse animal mammal pet wild z00",
"mathematics physics chemistry biology science subject student teacher education learning",
"google facebook amazon microsoft technology company software hardware innovation
internet"

]

# Tokenize the corpus (split sentences into words)
tokenized_corpus = [sentence.split() for sentence in corpus]

# Step 2: Train Word2Vec Model
print("Training Word2Vec model...") .
model = WordZVec(sentences=tokenized_corpus, vector_size=50, windows=S5, min_count=1,
workers=4)

print("Model training complete.")

# Step 3: Prepare Metadata and Vector Files for TensorFlow Embedding Projector
print("Preparing metadata and vector files...")

output_dir = "embedding_projector_fi.les"

os.makedirs(output_dir, exist_ok=True)

metadata_file = os.path.join(output_dir, "metadata.tsv")
vectors_file = os.path.join(output_dir, "vectors.tsv")

with open(metadata_file, "w", encoding="utf-8") as meta, open(vectore fila M., n
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encoding="utf-8") as vec:
for word in model.wv.index_to_key:
# Write metadata (words)
meta.write(f"{word}\n")
# Write vector values
vec.write("\t".join(map(str, model.wv[word])) + “\n")

print(f"Metadata and vector files saved in {output_dir}")

# Step 4: Instructions for Using TensorFlow Embedding Projector

print("\n=== INSTRUCTIONS ==="

print("1. Go to: https://projector.tensorflow.org/")

print(f"2. Upload the 'metadata.tsv' and 'vectors.tsv' files from the directory: {output_dir}")
print("3. Explore the embeddings in 2D or 3D visualization.")

# Optional: Analyze Similarities
print("\n=== Example Word Similarities ===")

nn nn nmon

example_words = ["king", "queen", "man", woman"]
for word in example_words:

print(f"Top 3 similar words to '{word})": {model.wv.most_similar(word, topn=3)}")

e Sample output from https://projector.tensorflow.org/
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