
AI in Natural Language Applications

Learning Objectives

• Understand the role of AI in processing human language.

• Explore NLP tasks such as sentiment analysis and chatbots.

• Gain exposure to real-world applications in HCI (Human-Computer
Interaction).

• Interact with and evaluate a live HuggingFace chatbot.

1. Introduction to Natural Language Process-

ing (NLP)

Definition: Natural Language Processing (NLP) is the science of enabling
machines to understand, interpret, and generate human language in a way
that is meaningful and useful.

NLP = AI + Human Language
NLP allows machines to:

• Understand the meaning of words, grammar, and sentence structure.

• Interpret context and user intent in conversations or commands.

• Generate natural responses using language models.

• Communicate with users via text, voice, or chat.

”In essence, NLP helps machines read, listen, speak, and write—just like
us!”
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Why NLP is Challenging

• Human language is ambiguous, rich, and context-dependent.

• Slang, sarcasm, idioms, and multilingual input add complexity.

• The same word can mean different things depending on context.

Modern NLP Models

Transformer-based models like:

• BERT – Bidirectional Encoder Representations from Transformers

• T5 – Text-To-Text Transfer Transformer

• ChatGPT, GPT-4 – Conversational AI models

These models are trained on massive datasets and can handle tasks like
translation, summarization, and Q&A with high accuracy.

2. Real-World Applications of NLP

Virtual Assistants: Examples: Siri, Alexa, Google Assistant Tasks: Voice
command recognition, intent detection, and entity recognition.

Chatbots: Used in:

• Customer Support

• Healthcare (e.g., symptom checkers)

• Banking (account queries)

• Education (AI tutors)

Text Classification: Use cases: spam filtering, inbox sorting, ticket
prioritization.

Search Engines and Translation:

• Google Search interprets user intent with NLP.

• Google Translate uses neural machine translation for 100+ languages.
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3. Sentiment Analysis

Definition: Sentiment Analysis uses NLP and ML to determine the emo-
tional tone (positive, negative, neutral) of a text.

Example:

• “The product was amazing!” → Positive

• “It arrived on time.” → Neutral

• “This was a terrible experience.” → Negative

Common Use Cases:

• Product reviews (Amazon, Flipkart)

• Social media monitoring (Twitter, YouTube)

• Public opinion in politics and marketing

Popular Datasets:

• IMDb Reviews – Binary sentiment

• Amazon Product Reviews – 1 to 5-star ratings

• Twitter Sentiment140 – Positive, Neutral, Negative

• Yelp Reviews – Star ratings + text

Live Demo Activity:

Steps:

1. Install NLP library

2. Load sentiment pipeline

3. Input a sentence and view predicted sentiment

Real-World Use Cases:

• Summarizing reviews

• Analyzing political sentiment

• Customer feedback classification
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4. AI Chatbots

Definition: Chatbots simulate human-like conversations using text or voice.
Where They Work:

• Websites and mobile apps

• Messaging platforms (WhatsApp, Telegram, Slack)

Types:

• Rule-based Chatbots: Follow decision trees and predefined rules.

• AI-based Chatbots: Use ML/NLP to generate flexible responses.

Model Architectures

• Seq2Seq (Encoder-Decoder) – Earlier model for chatbot conversa-
tions.

• Transformers (like DialoGPT) – Current state-of-the-art, supports
contextual and multi-turn dialogue.

Live Demo: HuggingFace Chatbot

• Load pretrained model (e.g., DialoGPT)

• Interact via text interface

• Evaluate response quality, coherence, and tone

5. Making Chatbots Human-like

Features:

• Natural Language Generation: Emotion, slang, flow

• Context Awareness: Tracks user inputs across turns

• Personalization: Learns user preferences

• Timely Responses: Reacts instantly to queries
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6. Ethics and Safety in NLP Applications

Risks:

• Bias: Models may reflect and amplify social stereotypes.

• Misinformation: AI might generate false information.

• Impersonation: Deepfake chatbots imitating real people.

Case Study: Microsoft Tay

In 2016, Tay was a Twitter chatbot trained on user conversations. Within 24
hours, it began generating offensive content and was shut down—highlighting
the need for robust safety measures.

Modern Safeguards:

• Moderation filters

• Refusal to answer unsafe queries

• Intent whitelisting and conversation limits

• Ethical AI principles: fairness, transparency, explainability
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