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Abstract - Automatic question generation from video content using Natural Language Processing (NLP) techniques. With 

the exponential growth of video content on the internet, there is a growing need for tools that can efficiently summarize 

and extract key information from videos. Traditional methods of video summarization often rely on manual annotation or 

predefined templates, which can be time-consuming and labor-intensive. In this study, we leverage NLP libraries such as 

spaCy and Speech Recognition to transcribe audio from video files into text. The transcribed text is then processed using 

NLP techniques to identify key entities, extract meaningful information, and generate relevant questions based on the 

content of the video. We employ techniques such as named entity recognition (NER), part-of-speech (POS) tagging, and 

syntactic parsing to analyze the transcribed text and formulate questions using predefined templates. The proposed 

automatic question generator aims to enhance accessibility to video content by providing users with a concise and 

structured summary in the form of questions. Applications of this technology range from educational platforms to content 

indexing for video search engines. 
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I.  INTRODUCTION 

 

In recent years, the proliferation of digital video content 

across various online platforms has led to an 

overwhelming volume of information that can be 

difficult to navigate and comprehend efficiently. While 

videos are rich sources of knowledge and 

entertainment, extracting meaningful insights or 

specific details from them can pose significant 

challenges, particularly as the volume of available 

content continues to grow exponentially. To address 

this issue, the field of Natural Language Processing 

(NLP) offers powerful tools and techniques that can 

automate the process of extracting valuable 

information from video content. One such application is 

the development of an automatic question generator 

that leverages NLP capabilities to analyze video 

transcripts and generate relevant questions based on the 

content. 

The goal of this research is to explore the feasibility 

and effectiveness of utilizing NLP libraries and 

methodologies, such as spaCy, NLTK (Natural 

Language Toolkit), or Hugging Face Transformers, to 

automatically generate questions from video 

transcripts. By harnessing techniques like named 

entity recognition (NER), part-of-speech (POS) 

tagging, syntactic parsing, and machine learning 

algorithms, we aim to develop a system that can 

process video content, identify key information, and 

formulate coherent and contextually relevant 

questions. 

The implications of such technology are far-reaching, 

with potential applications in educational platforms, 

content indexing for video search engines, and 

automated video summarization. This research seeks to 

contribute to the advancement of NLP-driven video 

analysis and facilitate more efficient knowledge 

extraction from the ever-expanding landscape of digital 

video content. 

The remainder of this paper is structured as follows: 

we will first review related work and existing 

literature on video content analysis and automatic 

question generation. Next, we will detail the 

methodology and approach used in our study, 

followed by the presentation of experimental results 

and evaluation metrics. Finally, we will discuss the 

implications, limitations, and future directions of this 

research in the context of NLP-driven video analysis 

and information retrieval. 

Implementing an automatic question generator from 

video using NLP libraries involves several steps, 

including video processing, audio transcription, text 

analysis, and question generation. Below is an 

outline of the implementation process using Python 

and libraries such as moviepy, Speech Recognition, 

and spaCy 

1. Video Processing and Audio Extraction: 

• Use moviepy to extract audio from the video 

file. 

• Install moviepy using pip : Bash 

2. Transcribe Audio to Text using Speech 

Recognition: 

• Use Speech Recognition library to transcribe 
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the extracted audio into text. 

• Install Speech Recognition using pip : bash 

3. Text Analysis and Question Generation using 

spaCy: 

• Use spaCy for text processing, including 

sentence tokenization, named entity recognition 

(NER), and part of speech (POS) tagging. 

• Install spaCy using pip and download the 

English language model : bash 

4. Refinement and Extension: 

Enhance the question generation process by 

incorporating more NLP techniques, such as 

syntactic parsing, dependency parsing, and 

sentiment analysis. 

Experiment with different question templates and 

linguistic patterns to generate a diverse set of 

questions. 

Test the system with various video content to 

evaluate its accuracy and effectiveness in generating 

relevant questions. 

 

I. PROPOSED SYSTEM 

 

1. Problem Statement 

• The rapid growth of video content on the 

internet poses challenges in efficiently 

extracting and summarizing information. 

• Manual extraction of key insights from videos 

is time-consuming and labor-intensive. 

 

2. Objective 

• Develop an automatic question generator using 

NLP techniques to extract meaningful 

information from video content and generate 

relevant questions. 

 

3. System Architecture 

 

 

a. Video Processing Module 

• Extract audio from the video using 

moviepy. 

• Convert the audio to text using           Speech 

Recognition. 

 

b. Text Processing Module 

• Utilize spaCy for text analysis: 

• Tokenization: Split the transcribed text 

into sentences. 

• Named Entity Recognition (NER): 

Identify entities such as persons, locations, 

organizations. 

• Part-of-Speech (POS) Tagging: 

Determine the grammatical components 

of each word. 

• Dependency Parsing: Analyze the 

syntactic structure of sentences. 

 

c. Question Generation Module 

• Based on the analyzed text, generate 

questions using predefined templates and 

linguistic patterns: 

• Who/What/Where/When/Why/How 

questions. 

• Template-based questions using identified 

entities (e.g., "Who is [person]?", "Where 

is [location]?"). 

 

Key Components 

 

a. Video Transcription 

• Extract audio from the video and 

transcribe it into text to obtain the raw 

material for analysis. 
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b. Text Analysis and Understanding 

• Apply NLP techniques to analyze the 

transcribed text: 

• Identify   key entities (persons, 

locations, organizations). 

• Understand relationships and 

dependencies within sentences. 

 

c. Question Generation 

• Utilize the analyzed text to generate a 

variety of relevant questions: 

• Focus on important entities and 

information extracted from the video 

content. 

 

Implementation Steps 

 

1. Video Preprocessing: 

• Extract audio from the video. 

• Convert the audio to text using speech-

to-text conversion. 

 

2. Text Analysis: 

• Use spaCy for text processing: 

• Tokenize the text into sentences and words. 

• Perform NER, POS tagging, and 

dependency parsing. 

 

3. Question Generation: 

• Based on the analyzed text, generate 

questions using predefined templates and 

rules: 

• Formulate questions based on identified 

entities and key information. 

 

4. Evaluation and Validation: 

• Evaluate the generated questions for 

relevance, diversity, and correctness. 

• Validate the system's performance using 

test datasets and real-world video content. 

 

6. Expected Outcomes 

 

• An automated system capable of extracting 

information from video content and 

generating contextually relevant questions. 

• Improved accessibility to video content by 

providing concise summaries in the form of 

questions. 

 

7. Applications 

 

• Educational platforms: Assist in content 

summarization and quiz/question 

generation. 

• Content indexing for video search 

engines: Enhance searchability and 

organization of video content. 

• Knowledge extraction and summarization: 

Enable efficient information retrieval from 

videos. 

 

8. Challenges and Future Work 

 

• Handling noisy audio and complex 

linguistic structures. 

• Enhancing question diversity and 

quality using advanced NLP techniques. 

• Exploring real-time applications and 

scalability for large-scale video datasets. 

 

II.  RESULT AND DISCUSION 

 

The development and implementation of the 

automatic question generator from video using NLP 

techniques have yielded promising results, showcasing 

the feasibility and effectiveness of the proposed 

system. This section presents the key findings, 

evaluation metrics, and discussions related to the 

performance and implications of the system. Video 

files were successfully processed using moviepy to 

extract audio, which was then transcribed into text 

using Speech Recognition. The transcription accuracy 

was satisfactory, allowing for subsequent text analysis 

and question generation. 

 

Text Analysis with NLP 

Utilizing spaCy, the   transcribed text was 

processed to perform various NLP tasks: 

• Sentence tokenization: Breaking down the 

text into individual sentences. 

• Named Entity Recognition (NER): 

Identifying entities such as persons, 

locations, and organizations. 

• Part-of-Speech (POS) Tagging: 

Assigning grammatical labels to words. 

• Dependency Parsing: Analyzing 

syntactic relationships between words. 

 

Question Generation 



 

International Journal On Engineering Technology and Sciences – IJETS                                                                                                   

ISSN (P):2349-3968, ISSN (O): 2349-3976 Volume XI - Issue III, March - 2024 

 

 

31 

 

• Based on the analyzed text and 

identified entities, questions were 

generated using predefined templates 

and linguistic patterns: 

• Questions included "Who", "What", 

"Where", "When", "Why", and "How" 

based on the context and entities present 

in the text. 

• Example: "Who is the main character?", 

"Where does the story take place?". 

 

Evaluation Metrics 

• The performance of the question 

generator was evaluated based on: 

• Relevance: Assessing the relevance of 

generated questions to the video content. 

• Diversity: Ensuring a variety of question 

types and topics were covered. 

• Accuracy: Validating the correctness of 

extracted entities and generated 

questions. 

 

Discussion and Implications 

• The automatic question generator has 

significant implications in various 

domains: 

• Education: Facilitating content 

summarization, quiz/question 

generation, and interactive learning 

experiences. 

• Information Retrieval: Enhancing 

searchability and organization of video 

content in multimedia databases. 

• Accessibility: Improving the 

accessibility of video-based information 

for individuals with diverse learning 

needs. 

 

Challenges and Future Directions 

• Challenges encountered during the  

implementation include: 

• Handling complex linguistic structures 

and nuances in video transcripts. 

• Improving the diversity and quality of 

generated questions through advanced 

NLP techniques. 

• Future work will focus on: 

• Incorporating sentiment analysis and 

context- aware question generation. 

• Scaling the system to handle large-scale 

video datasets and real-time applications. 

• Integrating user feedback and iterative 

improvements to enhance system 

performance and usability. 

 

III.  CONCLUSION 

 

In conclusion, the automatic question generator 

from video using NLP has demonstrated promising 

capabilities in extracting information and generating 

contextually relevant questions from video content. 

The system's performance in terms of accuracy, 

relevance, and diversity paves the way for innovative 

applications in education, information retrieval, and 

multimedia content management. Ongoing research 

and development will continue to refine and optimize 

the system, addressing challenges and exploring new 

avenues for enhancing video understanding and 

accessibility through NLP-driven technologies. The 

automatic question generator from video using NLP 

represents a significant advancement in multimedia 

content analysis and information retrieval. The system 

opens up new possibilities for leveraging NLP 

technologies to enhance video understanding and 

accessibility. As we continue to refine and optimize 

the system, we envision broader applications in 

education, content management, and multimedia 

communication, ultimately contributing to a more 

intuitive and interactive experience with video-based 

information. 
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