
 

34  

 

E-Journal of Science and Emerging Technologies (EJSET) 

ISSN (Online): Request Pending 

Volume-2 Issue-2 || Apr – Jun 2026 || PP. 34-43 https://ejset.org/ 

Intent Recognition in Conversational Interfaces for SMB 

SaaS Tools 

Dr. Sandeep Kumar 

 DCSE, Tula's institute Dehradun ,Uttarakhand India 

sandeepkumarsiet@gmail.com 

http://www.ejset.org/ || Vol. 2 No. 2 (2026): April Issue 

Date of Submission: 22-03-2026 Date of Acceptance: 28-03-2026 Date of Publication: 05-04-2026 

ABSTRACT 

Conversational interfaces, driven by natural 

language processing (NLP) and artificial 

intelligence (AI), have revolutionized the way 

Small and Medium Businesses (SMBs) interact 

with Software-as-a-Service (SaaS) tools. Intent 

recognition, a critical subfield of NLP, 

empowers these interfaces to decipher user 

objectives, facilitating seamless task 

automation, customer service, and operational 

efficiency. This manuscript presents an in-depth 

exploration of intent recognition within 

conversational interfaces tailored for SMB SaaS 

tools, examining core techniques, challenges, 

and practical implementations. The literature 

review traces significant progress in NLP, 

machine learning, and domain-specific 

modeling that has enhanced intent recognition 

accuracy and robustness. The methodology 

section details a multi-stage approach, 

combining data preprocessing, feature 

extraction, model training, and performance 

evaluation using state-of-the-art algorithms 

such as BERT, RNNs, and hybrid rule-based 

systems. Results from experiments on real and 

synthetic datasets demonstrate significant 

improvements in intent classification accuracy, 

achieving rates above 90% in several SMB SaaS 

domains, including CRM, project management, 

and accounting software. The study further 

analyses errors, model limitations, and 

contextual ambiguities that affect performance. 

Conclusions underscore the transformative 

potential of accurate intent recognition for SMB 

SaaS tools, enabling businesses to reduce costs, 

improve user satisfaction, and enhance 

productivity. Future research directions include 

leveraging multimodal signals, advanced 

contextual embeddings, and low-resource 

learning to address remaining challenges in the 

SMB SaaS ecosystem. 
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Fig.1 Intent Recognition, Source:1 

INTRODUCTION 

Background and Motivation 

Small and Medium Businesses (SMBs) form the 

backbone of many global economies. These 

enterprises often rely on Software-as-a-Service 

(SaaS) tools for various functions such as customer 

relationship management (CRM), project tracking, 

accounting, and human resources. With the 

explosion of digital transformation and remote 

work trends, the need for seamless, efficient user 

interfaces in these SaaS tools has become 

paramount. 

Conversational interfaces—voice assistants, 

chatbots, and virtual agents—have emerged as a 

critical component of modern SaaS applications. 

They promise to reduce user friction, accelerate 

task completion, and provide a more natural, 

human-like interaction paradigm. Central to the 

effectiveness of these conversational systems is 

intent recognition, which involves determining 

the goal or objective behind a user’s utterance. 

For instance, in a CRM tool, a user might say: 

• “Show me all leads from California this 

month.” 

• “Add a new contact named Jane Doe.” 

Accurate intent recognition enables the 

conversational interface to map these utterances to 

backend actions, thereby streamlining user 

workflows. 

Importance for SMB SaaS Tools 

SMBs, unlike large enterprises, often operate with 

constrained budgets and limited technical 

resources. They require SaaS solutions that are 

easy to use, require minimal training, and integrate 

naturally into existing business processes. 

Conversational interfaces, if powered by precise 

intent recognition, can democratize access to 

complex SaaS functionalities, enabling non-

technical users to perform sophisticated tasks using 

natural language. 

https://ejset.org/
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Fig.2 Domain Adaptation, Source:2 

Moreover, SMBs often have unique domain-

specific needs. A conversational interface used in a 

niche accounting SaaS tool might need to 

understand specialized terminology, regional tax 

codes, or context-sensitive workflows. Thus, intent 

recognition systems for SMB SaaS tools must 

achieve high accuracy despite limited domain-

specific data, making this a compelling research 

and engineering challenge. 

LITERATURE REVIEW 

Early Approaches to Intent Recognition 

The history of intent recognition can be traced back 

to early rule-based systems. These systems relied 

on predefined keyword matching and syntactic 

parsing. For example, ELIZA (Weizenbaum, 1966) 

mimicked a psychotherapist by matching input 

patterns to scripted responses. However, such 

systems lacked semantic understanding and could 

not handle language variability effectively. 

Statistical and Machine Learning Techniques 

In the 1990s and early 2000s, statistical methods 

began replacing purely rule-based systems. 

Techniques such as: 

• Naïve Bayes classifiers 

• Decision trees 

• Support Vector Machines (SVMs) 

These methods used handcrafted features such as 

n-grams, part-of-speech tags, and term frequency-

inverse document frequency (TF-IDF) scores to 

represent user utterances. While they improved 

flexibility, they still struggled with capturing 

deeper semantic nuances. 

Deep Learning Advances 

The past decade witnessed significant advances 

with deep learning. Key milestones include: 

• Recurrent Neural Networks (RNNs): 

Able to model sequential dependencies in 

language, RNNs and their variants (LSTM, 

GRU) significantly improved intent 

recognition tasks (Yao et al., 2014). 

• Convolutional Neural Networks (CNNs): 

Explored for capturing local text patterns, 

CNNs offered fast and effective solutions 

for sentence-level classification (Kim, 

2014). 

• Attention Mechanisms and 

Transformers: The introduction of 

Transformers (Vaswani et al., 2017) and 

https://ejset.org/
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models like BERT (Devlin et al., 2019) 

revolutionized NLP. These models capture 

context bidirectionally, achieving state-of-

the-art performance on various tasks, 

including intent detection. 

Intent Recognition in Conversational AI 

Recent research has focused on: 

• Joint intent and slot filling: Modeling 

intent detection and entity extraction as 

multi-task learning problems. 

• Domain adaptation: Techniques like 

adversarial learning and transfer learning 

help adapt general models to specific 

domains, crucial for SMB SaaS 

applications. 

• Few-shot learning: Methods enabling 

models to generalize from limited 

examples, essential for SMBs with sparse 

domain data. 

Challenges Specific to SMB SaaS Tools 

• Limited training data: SMBs often lack 

the scale of conversational logs that large 

enterprises possess. 

• Domain-specific terminology: SaaS tools 

vary widely in vocabulary and workflows, 

requiring customization. 

• Low-resource languages: Many SMBs 

operate in non-English markets where NLP 

resources are scarce. 

• User variability: SMB users often have 

diverse backgrounds and expectations, 

demanding robust language understanding. 

METHODOLOGY 

Overall Framework 

Our proposed intent recognition framework for 

SMB SaaS tools comprises several stages: 

1. Data Collection and Annotation 

2. Preprocessing and Text Normalization 

3. Feature Representation 

4. Model Architecture Selection 

5. Training and Hyperparameter Tuning 

6. Evaluation Metrics 

Data Collection and Annotation 

We collected a mixed dataset consisting of: 

• Synthetic utterances generated from SaaS 

user manuals and documentation. 

• Real-world logs (anonymized) from SMB 

SaaS tools in CRM, accounting, and project 

management. 

• Crowdsourced data from domain experts 

tasked with simulating realistic user 

conversations. 

Annotation involved labeling each utterance with: 

• Intent category (e.g., “create_invoice,” 

“show_leads,” “assign_task”) 

https://ejset.org/
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• Relevant entities (slots) 

Preprocessing 

Key steps included: 

• Lowercasing 

• Removal of punctuation 

• Spell correction 

• Stopword filtering (except in models where 

context matters, e.g., BERT) 

• Tokenization 

For multilingual data, we employed language 

detection followed by pipeline customization. 

Feature Representation 

We experimented with: 

• TF-IDF vectors 

• Word embeddings (Word2Vec, GloVe) 

• Contextual embeddings: 

o BERT 

o RoBERTa 

o DistilBERT (for performance-

sensitive applications) 

Contextual embeddings significantly outperformed 

traditional methods, particularly for complex 

domain-specific utterances. 

Model Architectures 

We tested several architectures: 

• Traditional ML Classifiers 

o SVM 

o Logistic Regression 

• Deep Learning Models 

o CNNs for text classification 

o Bi-directional LSTM networks 

• Transformer-based Models 

o BERT fine-tuned on SMB data 

o Hybrid models combining BERT 

with shallow classifiers 

For resource-constrained SaaS environments, 

lighter models like DistilBERT were evaluated. 

Training and Tuning 

Training used: 

• Adam optimizer 

• Cross-entropy loss 

• Early stopping to prevent overfitting 

Hyperparameters tuned included: 

• Learning rate 

• Batch size 

• Dropout rates 

• Number of fine-tuning epochs 

Evaluation Metrics 

Performance was measured using: 

• Accuracy 

• F1-score (macro and micro) 

• Confusion matrix analysis 

https://ejset.org/
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• Precision and recall 

RESULTS 

Overall Model Performance 

Table 1 summarizes our best results across 

different domains. 

Model CRM 

Accuracy 

Accounting 

Accuracy 

PM 

Accuracy 

SVM (TF-

IDF) 

78.2% 76.5% 74.9% 

BiLSTM 85.6% 83.9% 82.4% 

BERT-base 92.3% 91.7% 90.8% 

DistilBERT 89.1% 87.9% 86.3% 

 

Fig.3 Results 

BERT fine-tuning consistently achieved the 

highest intent recognition accuracy, with over 90% 

across domains. 

Domain-specific Insights 

• CRM Tools: High performance due to 

relatively standardized terminology (e.g., 

leads, opportunities). 

• Accounting SaaS: Slightly lower 

performance due to specialized financial 

vocabulary. 

• Project Management Tools: High 

variance in task-related utterances led to 

more frequent misclassifications. 

Error Analysis 

Common errors included: 

• Overlapping intents: Utterances like 

“show invoices from last month” could map 

to multiple backend queries. 

• Ambiguous language: Phrases like “add 

contact details” without context. 

• Domain adaptation gaps: Pre-trained 

models sometimes misinterpreted niche 

terms. 

Computational Considerations 

For SMB SaaS deployment, computational 

efficiency is critical. DistilBERT offered a good 

trade-off between accuracy and latency, achieving 

https://ejset.org/
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sub-300ms inference times suitable for real-time 

conversations. 

CONCLUSION 

Intent recognition is a cornerstone of effective 

conversational interfaces for SMB SaaS tools. Our 

research shows that modern NLP methods, 

particularly Transformer-based models like BERT, 

significantly improve intent detection accuracy 

even in domain-specific SMB scenarios. However, 

challenges persist, including handling ambiguous 

user utterances, domain adaptation with limited 

data, and maintaining computational efficiency. 

Future work should explore: 

• Few-shot and zero-shot learning: To 

rapidly support new intents with minimal 

data. 

• Multimodal signals: Incorporating UI 

context, user behavior, or voice intonation. 

• Knowledge graphs: For richer domain 

understanding and disambiguation. 

By enhancing intent recognition, SMB SaaS 

providers can deliver more intuitive, efficient tools, 

reducing user friction and unlocking new value for 

small and medium businesses worldwide. 
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