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Abstract: 
Selecting the right service provider is a challenging process for businesses, especially when 

requirements are documented in unstructured formats such as scanned files, PDFs, or handwritten 

documents. Traditional lead generation relies on manual document review and extensive market research, 

making the process time-consuming and prone to human error. To address this challenge, this work 

proposes an automated business lead generation system that integrates Optical Character Recognition 

(OCR) with a structured provider database derived from Crunchbase. The system enables users to upload 

requirement documents, which are then converted into machine-readable text using OCR. The extracted 

text is analyzed to identify key service requirements, operational needs, and domain-related terms. These 

processed details are matched with a curated database of service providers to generate a ranked list of the 

most suitable companies. The proposed system reduces manual effort, accelerates decision making, and 

provides accurate, document-driven lead recommendations. Overall, the solution demonstrates an 

intelligent and scalable approach to automating vendor identification using document analysis and 

database-driven matching. 

Keywords-OCR, Text Extraction, Lead Generation, Crunchbase, Document Processing, Automated 

Recommendation System. 

I.INTRODUCTION 

In the rapidly evolving digital economy, businesses 

across all domains depend heavily on identifying 

potential clients who 

are likely to convert into profitable customers. This 

process, commonly known as lead generation, 

serves as a foundational step-in business-to-

business(B2B) sales cycles. However, traditional 

methods of lead generation rely heavily on manual 

search and subjective judgement, making the 

process inefficient, slow, and prone to 

inconsistencies. Sales teams often spend hours 

analyzing company websites, social media profiles, 

funding news, and industry databases, resulting in 

limited scalability and suboptimal decision-making 

 

With the exponential growth of startup ecosystems 

and the availability of large-scale business datasets, 

organizations now require automated, data-driven 

methods to identify valuable leads. Crunchbase, 

widely used business information platform, 

provides structured and semi-structed data about 

millions of companies, including their funding 

rounds, industries, investors, acquisitions, 
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leadership teams, employee counts, and market 

trends. The richness and variety of data available 

on Crunchbase create a powerful opportunity to 

build automated lead generation systems that are 

both accurate and scalable. 

 

Machine learning has emerged as a powerful tool 

for making prediction based on patterns discovered 

in historical data. In the context of lead generation, 

machine learning models can analyze thousands of 

company attributes to predict which companies 

exhibit characteristics similar to previously 

successful customers. By utilizing features such as 

funding amount, investment history, industry 

growth rate,location,and employee strength, 

machine learning can automatically identify the 

most promising business prospects without manual 

intervention. 

 

The primary motivation behind this project is to 

overcome the limitations of manual lead generation 

and provide a fully automated system that classifies 

and ranks companies based on their potential as 

future clients. Manual lead generation often fails to 

keep up with the fast-paced evolution of the global 

business environment, especially with the rise of 

new startups, emerging industries, and frequent 

changes in funding statuses. An automated system 

ensures consistency, reduces human error, and 

provides real-time adaptability to market trends. 

 

This project proposes a data-driven lead generation 

system that integrates Crunchbase datasets with 

supervised machine learning models to predict the 

likelihood of companies converting into high-value 

leads. The system includes automated data 

extraction,preprocessing,feature engineering, 

model training, and lead ranking. Unlike traditional 

methods, the proposed system evaluates a wide 

range of quantitative indicators such as funding 

frequency, investor quality, company age, 

employee growth, market category, and global 

presence. These enriched features help in 

accurately distinguishing high-potential companies 

from low-potential ones. 

 

The proposed system not only improves accuracy 

but also enhances the efficiency of sales teams by 

providing a prioritized list of lead. By automating 

repetitive tasks and transforming raw Crunchbase 

data into actionable insights, the system allows 

businesses to focus their efforts on meaningful 

sales conversation instead of data collection and 

filtering. This approach aligns seamlessly AI-

driven sales intelligence tools to improve 

productivity and decision-making. 

 

In summary, this research addresses the real-world 

need for automated, intelligent, and scalable lead 

generation. By leveraging Crunchbase data and 

machine learning, the system provides a high-

impact solution capable of adapting to dynamic 

business environment and enhancing overall sales 

strategy. This project demonstrates how modern AI 

and data analytics can revolutionize conventional 

B2B sales processes, making lead generation 

faster, smarter, and significantly more effective.  

 

II.RELATED WORKS 

Lead generation, business intelligence automation, 

and machine learning-based customer prediction 

have been widely researched over the past decade. 

Several studies in the fields of data mining, 

predictive analytics, and B2B sales optimization 

provide the foundation for our proposed system. 

This section presents a detailed review of existing 

literature relevant to  automated lead scoring, 

business datasets such as Crunchbase, and machine 

learning application in sales forecasting 

A. Traditional Lead Generation Techniques 

      Historically, business lead generation relied 

heavily on manual processes such as browsing 

websites, reviewing documents, searching 

directories, and analyzing company histories. This 

traditional technique required extensive human 

effort and were time-consuming, especially when 

evaluating multiple service providers 

simultaneously. Manual lead generation lacked 

consistency and accuracy because human 

judgement varied widely between users. Studies 

have shown that such approaches struggle with 

scalability and fail to keep pace with the rapid 

growth of modern service industries. 

 

B. Use of OCR in Business Document Prcessing 

      Optical Character Recognition (OCR) has been 
widely used in various domains to convert 
unstructured textual documents into machine-
readable data. Prior research demonstrates the 
effectiveness of OCR in applications such as 
invoice processing, form extraction, legal 
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document digitization, and archival data 
conversion. OCR plays a crucial role in extracting 
textual information from scanned or photographed 
documents, enabling automated downstream 
processing. Modern OCR engines, supported by 
deep learning, provide high accuracy in recognizing 
characters, layouts, and structured content. 
However, limited research exists on applying OCR 
specifically for business requirement analysis and 
automated vendor recommendation. 

 

C. Text Extraction and NLP-Based Requirement 

Analysis 

     Numerous studies have explored the use of 
Natural Language Processing (NLP) for analysing 
textual documents and extracting meaningful 
information. Techniques such as tokenization, term 
frequency analysis, named entity recognition 
(NER), and keyword extraction have been 
extensively used in document classification and 
semantic analysis. Prior works in requirement 
engineering use NLP to analyse software 
specifications, user stories, and technical 
documents. These studies highlight the potential of 
NLP for interpreting user requirements from 
unstructured text. The proposed system leverages 
these techniques to interpret service requirement 
documents uploaded by users. 

      

.D. Automated Recommendation Systems in 
Business Application 

Recommendation systems have been widely 
implemented across domains such as e-commerce, 
recruitment, online marketplaces, and content 
filtering. Traditional recommendation systems use 
collaborative filtering, content-based filtering, or 
hybrid models. In business environments, 
recommendation systems are used to match 
customers with products, job seekers with 
positions, and service requests with vendors. 
However, most of these systems assume structured 
input data, whereas business requirement 
documents are often unstructured. The proposed 
system bridges this gap by combining OCR with 
rule-driven matching to generate accurate business 
recommendations. 

E. Crunchbase-based company profiling and lead 

identification 

      Crunchbase has been utilized in various 
research works for analysing company growth 
patterns, market trends, and investment behaviours. 
Prior studies use Crunchbase data for startup 
success prediction, investor network analysis, and 
early-stage company classification. While 
Crunchbase provides rich structured information 
about service providers, existing research does not 
integrate document-level requirement extraction 
with Crunchbase-based company matching. This 
project enhances traditional lead identification by 
connecting OCR-driven requirement extraction 
with Crunchbase-derived provider profiles 

      

F.  Research Gap and Motivation 

    Although extensive studies exist on OCR, text 
analysis, and recommendation systems 
individually, there is a notable research gap in 
integrating these technologies for automated 
business lead generation. Existing systems either 
require manual input from users or rely solely on 
keyword search without analysing context. No 
established system combines OCR-based 
requirement extraction with structured vendor 
databases to generate precise lead 
recommendations. The proposed system aims to fill 
this gap by creating an end-to-end automated 
solution that reads requirement documents, 
interprets service needs, and suggests appropriate 
service providers based on a curated database. 

III.Proposed system 
The proposed system introduces an automated 

end-to-end framework that streamlines business 
lead generation by extracting meaningful 
information from requirement documents using 
Optical Character Recognition (OCR). Users can 
upload various document formats including PDFs, 
scanned images, photos, or text-based service 
requirement files. These documents are first 
processed through an OCR engine, which 
accurately converts all visible textual content into 
machine-readable text while handling challenges 
such as noise, skew, low resolution, and mixed 
formatting. After the OCR stage, the extracted text 
undergoes comprehensive natural language 
processing, where techniques like tokenization, text 
cleaning, keyword extraction, and contextual 
analysis are applied to identify critical service 
requirements, technical specifications, and domain-
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related terminology. This transformation converts 
unstructured text into structured data, enabling the 
system to clearly understand what services the user 
is looking for. 

The proposed system introduces an automated 
end-to-end framework that streamlines business 
lead generation by extracting meaningful 
information from requirement documents using 
Optical Character Recognition (OCR). Users can 
upload various document formats including PDFs, 
scanned images, photos, or text-based service 
requirement files. These documents are first 
processed through an OCR engine, which 
accurately converts all visible textual content into 
machine-readable text while handling challenges 
such as noise, skew, low resolution, and mixed 
formatting. After the OCR stage, the extracted text 
undergoes comprehensive natural language 
processing, where techniques like tokenization, text 
cleaning, keyword extraction, and contextual 
analysis are applied to identify critical service 
requirements, technical specifications, and domain-
related terminology. This transformation converts 
unstructured text into structured data, enabling the 
system to clearly understand what services the user 
is looking for. 

IV.SYSTEM ARCHITECTURE 
The overall system architecture is designed as a 
multi-layered workflow that transforms raw 
requirement documents into meaningful business 
lead recommendations. It integrates OCR, text 
analysis, structured databases, and rule-based 
matching components into one seamless pipeline. 
Each module interacts sequentially, ensuring that 
unstructured data is progressively refined until it 
becomes a structured, ranked list of service 
providers. The architecture supports scalability, 
allowing more document formats, additional data 
sources, and future machine learning integration 

A. Document Input Layer 

      The system begins with the document input 

layer, where users upload requirement documents 

such as PDFs, scanned copies, or image-based 

files. This layer acts as the gateway for introducing 

unstructured business requirements into the 

pipeline. It ensures that documents of different 

qualities and orientations are accepted and 

standardized for further processing. This 

preprocessing helps maintain consistency and 

prepares the uploaded files for accurate OCR 

scanning  

B. OCR Processing Layer 

      Once the document is accepted, it passes 
through the OCR processing layer, which converts 
the visual content into machine-readable text. This 
layer analyses the uploaded document to detect 
printed text, formatting elements, and textual 
regions. By transforming raw images or PDF pages 
into text, this module enables the system to access 
the hidden information embedded within 
requirement documents, allowing downstream 
components to analyse the extracted content 
meaningfully. 

 

C. Text Extraction and NLP Layer 

   After OCR produces readable text, the 
information is forwarded to the text extraction and 
NLP layer. This module interprets the recognized 
text to identify the essential service-related terms, 
phrases, and contextual highlights. It processes 
sentences to understand the requirements described 
by the user, such as the type of service needed, 
industry domain, technological expectations, or 
operational constraints. By organizing and 
interpreting the document content, this layer 
converts unstructured text into structured 
representations suitable for matching with provider 
data. 

D.Provider Database Layer 

    The provider database layer contains a well-

organized collection of company profiles derived 

from Crunchbase. Each company entry includes 

details about the services they offer, their areas of 

expertise, their industrial domain, and other 

relevant attributes. This database functions as the 

core knowledge base of the system, against which 

extracted requirements are compared. The 
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structure of the database ensures that the system 

can quickly access provider profiles and evaluate 

their suitability based on the content extracted from 

the document. 

 

E. Recommendation and Matching layer 

     This layer evaluates how closely the extracted 

requirements align with the capabilities of 

companies stored in the provider database. It 

interprets the service categories and contextual 

information obtained from the document and 

compares them with company profiles. Based on 

similarity and relevance, the system generates 

scores and determines which providers best match 

the user’s needs. This step is essential because it 

bridges the gap between document understanding 

and actionable lead generation, ensuring that the 

most appropriate providers are identified 

accurately. 

 

 

 
Fig 1. System Architecture diagram 

 

F. Lead Scoring And output 

    The final stage of the architecture is the lead 

scoring and output layer, where the system 

compiles the highest-ranking company profiles and 

presents them as recommended business leads. 

This module organizes the results into a clear and 

structured format, making it easy for users to 

interpret why certain providers are suggested. The 

output may include brief descriptions, 

compatibility scores, and relevant company details 

to support informed decision-making. The system 

also allows the results to be exported for business 

use, completing the automated lead generation 

process.  

V.METHODOLOGY AND 

IMPLEMENTATION 

     The methodology and implementation of the 

proposed Automated Business Lead Generation 

System follow a structured process designed to 

convert unstructured requirement documents into 

meaningful and actionable business 

recommendations. The overall workflow consists 

of document processing, text recognition, 

information extraction, provider matching, and 

result generation. Each stage is implemented with 

the intention of ensuring smooth data flow, high 

accuracy, and full automation, allowing the system 

to operate without human intervention. The 

methodology supports the core objective of 

interpreting user-provided documents and 

identifying suitable service providers from a 

structured database. 

A.  Document Acquisition and Preprocessing 

  The implementation begins when a user uploads a 

requirement document into the system. This 

document may be in the form of a PDF, scanned 

image, or digital file. The system first standardizes 

the file by adjusting its orientation, improving 

clarity, and removing noise where necessary. 

These preprocessing steps ensure that the 

document is suitable for OCR reading. By 

preparing the document before recognition, the 

system minimizes errors and enhances the 

accuracy of subsequent text extraction. 

 
B. OCR Text Recognition Implementation 

    After preprocessing, the document passes 

through the OCR engine, which serves as the core 

component for converting visual text into digital 

text. The OCR module identifies printed 

characters, detects lines and paragraphs, and 

reconstructs the textual structure of the document. 

This allows the system to accurately extract all 

service-related information contained in the 

uploaded file. The extracted text is then formatted 

and cleaned before being forwarded to the text 

analysis module. This stage establishes the 
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foundation for understanding the user’s needs 

directly from their document. 

C. Text Analysis and Requirement Extraction 

Once the text is recognized, the next step in the 
methodology involves analysing the content to 
identify relevant service requirements. The system 
processes the text to understand key phrases, 
service categories, technical requirements, and 
operational expectations. It interprets the document 
by focusing on the meaning conveyed by each 
sentence, identifying the core services described 
within the text. This step transforms unstructured 
document content into structured information that 
can be matched against provider profiles. 

D. Provider Data Integration and Mapping 

   The system then interfaces with the structured 

provider database built from Crunchbase. This 

database includes detailed profiles of service 

providers, describing their service domains, 

technological capabilities, specialization areas, and 

operational attributes. Implementation of this layer 

ensures that extracted requirements can be 

systematically compared against provider details. 

Matching is conducted by evaluating how closely a 

provider’s capabilities align with the requirements 

extracted earlier, forming the basis for accurate 

lead identification. 

 

E.  Matching Logic and Recommendation 

Generation 

  The recommendation engine is implemented to 

compare the extracted requirements with the 

structured provider dataset. The engine analyzes 

the similarity between the user’s needs and the 

providers’ capabilities through text relevance, 

service domain matching, and contextual 

interpretation. Based on this comparison, the 

system generates a ranking of service providers in 

descending order of relevance. Providers that best 

align with the requirements appear at the top of the 

recommendation list. This step completes the core 

logic that drives automated lead generation. 

 

F. Output Generation and Lead Presentation 

    In the final stage of implementation, the system 

compiles the ranked results and presents them to 

the user in a clear and structured format. The output 

highlights the top-matching companies, their 

service domains, and their relevance to the user’s 

requirements. If needed, the system also allows 

exporting the results for offline use. This ensures 

that businesses can immediately act on the 

recommendations and proceed to evaluate or 

contact the suggested providers. With this final 

step, the methodology completes a fully automated 

pipeline from raw document input to high-quality 

lead generation. 

 

 VI. RESULTS AND DISCUSSION 

 

     The results of the proposed Automated Business 

Lead Generation System demonstrate the 

effectiveness of combining OCR-based document 

interpretation with structured provider data for 

automated lead recommendation. The system was 

tested using a collection of business requirement 

documents containing various service 

specifications such as cloud computing needs, 

digital marketing requests, IT maintenance 

requirements, and cybersecurity expectations. The 

evaluation focused on the accuracy of text 

extraction, the relevance of identified service 

categories, and the quality of provider 

recommendations generated by the matching 

engine. Overall, the system delivered consistent 

and reliable results, confirming the feasibility of 

document-driven automated lead generation. 

 

A. OCR Recognition Performance 

    During testing, the OCR module successfully 

extracted text from documents with different 

formats, including scanned images, PDF files, and 

low-resolution pages. The system demonstrated 

strong recognition capability for printed text, 

maintaining readability and accuracy across 

multiple document styles. Even in documents with 

minor distortions such as uneven lighting or slight 

skew, the OCR engine was able to convert the 

content into usable text. This ensured that all 

relevant requirement details mentioned in the 

document were preserved for analysis, forming a 

stable foundation for the following processing 

stages. 

 

B. Accuracy of Requirement Interpretation 

After OCR conversion, the system’s text analysis 

module effectively identified the essential service 

requirements described in the documents. It was 

able to interpret service categories, extract 

meaningful phrases, and understand the context of 
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the user’s needs. This confirmed the capability of 

the system to transform unstructured text into 

structured and interpretable data. The consistency 

of extracted information across various document 

types highlights the robustness of the text 

processing stage and validates its suitability for 

real-world business scenarios where requirement 

documents differ in structure and writing style 

 

C. Matching Quality and Lead Relevance 

    The matching engine demonstrated strong 

performance in connecting extracted requirements 

with appropriate service providers stored in the 

Crunchbase-derived database. In most test cases, 

the system successfully generated company 

recommendations that aligned closely with the 

service needs described in the uploaded 

documents. Providers with relevant 

specializations, service capabilities, and domain 

expertise were consistently ranked at the top of the 

results. This indicates that the matching logic 

accurately interprets both requirement content and 

provider attributes, ensuring that the recommended 

leads are meaningful, actionable, and aligned with 

the user’s expectations. 

 

D. User Output and Lead Presentation 

   The final output layer presented the 

recommended companies in a clear and organized 

format. Users were able to view top-ranked service 

providers, along with their service categories and 

relevance descriptions. This helped users quickly 

understand why specific companies were 

suggested and reduced the time required for 

manual evaluation. The system’s output further 

confirmed that the end-to-end pipeline—from 

document upload to final recommendation—

operates smoothly and delivers results that can be 

directly used by business teams. 

 

E. Discussion 

 

    The results highlight that the integration of OCR 

with structured provider data can effectively 

automate the lead generation process for 

businesses. The system’s ability to extract 

requirements from unstructured documents 

eliminates the need for manual reading and 

analysis. The recommendation engine enhances 

decision-making by providing accurate and 

contextually relevant leads. However, 

improvement opportunities remain in handling 

extremely low-quality scans or documents with 

complex layouts, which may require more 

advanced OCR models. Nevertheless, the overall 

performance and consistency of results 

demonstrate the system’s practicality and value in 

real business applications. 

 

VII.CONCLUSION AND FUTURE WORK 

 

A. Conclusion 

   The proposed Automated Business Lead 

Generation System using OCR and a structured 

provider database successfully demonstrates an 

efficient, reliable, and scalable approach to 

transforming unstructured requirement documents 

into actionable business recommendations. By 

integrating OCR technology with text analysis and 

structured Crunchbase-derived company data, the 

system eliminates the need for manual document 

reading and reduces the time required for vendor 

searching and evaluation. The workflow—starting 

from document input, OCR processing, 

requirement extraction, provider matching, and 

final lead ranking—operates smoothly, showing 

that the end-to-end automation pipeline is capable 

of generating high-quality lead suggestions. The 

results confirm that the system can accurately 

interpret user requirements, connect them with 

relevant service providers, and present meaningful 

recommendations that help organizations make 

informed decisions. Overall, the system 

demonstrates that document-driven lead generation 

can significantly enhance efficiency in business 

operations and support better vendor selection 

processes. 

 

B. Future Work 

   Although the system performs effectively, 

several enhancements can further improve its 

functionality and intelligence. Future 

advancements may involve integrating advanced 

NLP models capable of deeper semantic 

understanding to interpret complex requirement 

documents with higher precision. Incorporating 

additional data sources beyond Crunchbase—such 

as LinkedIn, Glassdoor, or specialized industry 

databases—could enrich provider profiles and 

increase recommendation accuracy. Real-time API 

integration may allow the system to update 

provider information dynamically instead of 
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relying solely on static datasets. Furthermore, 

implementing a machine-learning-based ranking 

mechanism would allow the system to learn from 

user interactions and improve recommendations 

over time. Additional improvements such as 

multilingual OCR support, a user-friendly 

graphical dashboard, and automated feedback 

loops can further enhance usability and scalability. 

These enhancements would make the system more 

adaptive, intelligent, and valuable for diverse 

business environments. 
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