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Abstract 

AI-enabled e-commerce systems improve personalization, yet many still ignore decision fatigue, 

emotional context, and ethical interaction. This paper presents ShopSmart AI, a web application that 

combines lightweight behavioral analytics with adaptive interface control to support user-centered 

shopping. The system incorporates a Cognitive Purchase Fatigue Detector, time-aware adaptation, micro-

negotiation, mood-based theming, and late-night protection. Functional and user testing showed faster 

response times, reduced information overload, and higher engagement, indicating that cognitively aware 

design can improve usability without heavy computational cost. 
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1. Introduction 

E-commerce platforms have changed online retail by making product discovery and purchase completion 

faster and more convenient. At the same time, the abundance of alternatives, repeated promotions, and 

dense interface elements often increases decision fatigue. Users may spend considerable time comparing 

similar products and eventually abandon the session. For this reason, e-commerce systems should be 

designed to support informed decisions and user comfort, not only transaction volume. 

Most existing systems rely on historical purchase data and generic recommendation logic. Although such 

methods improve personalization, they rarely consider live interaction patterns, emotional cues, or the 

time at which browsing occurs. Persistent offers and aggressive discounts may also be presented when the 

user is not ready to purchase. This can reduce trust and weaken the quality of interaction. 

To address these limitations, ShopSmart AI is proposed as a lightweight AI-integrated web application for 

adaptive commerce. The system detects purchase fatigue, adjusts the interface according to temporal 

context, offers limited micro-negotiation, modifies the theme based on inferred mood, and activates late-

night protection when needed. Session-based analytics are used instead of persistent profiling, thereby 

reducing privacy exposure and computational overhead while supporting practical deployment. 

2. Literature Review 

Prior research has shown that trust and simplicity strongly influence the acceptance of online 

recommendation agents [1]. Behaviorally informed nudges have also been demonstrated to shape choices 

without direct coercion [2]. In interface design, cognitive load theory suggests that lower visual 
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complexity improves comprehension and task performance [3]. Likewise, empathic conversational 

systems have been reported to improve satisfaction in commerce-related interactions [4]. 

Despite these contributions, most studies still emphasize prediction accuracy, automation, or engagement 

rather than cognitive comfort and ethical pacing. Very few systems regulate interaction density, late-night 

browsing, or emotional state at the session level. This gap indicates the need for a lightweight e-commerce 

framework that can adapt to browsing fatigue and context without depending on heavy model training or 

long-term personal profiling. 

S.No. Author & Year Technique Used Main Contribution Research Gap 

1 Wadia Supriya 

Sunil Asha (2025) 

Quantitative survey 

and Chi-square tests 

Linked AI adoption with 

sustainable e-commerce 

practices 

Limited regional 

scope and platform 

diversity 

2 Giang et al. (2025) Survey and 

SmartPLS analysis 

Examined acceptance of AI 

customer care tools 

Skewed sample and 

limited demographic 

breadth 

3 Jiangnan Huang 

(2025) 

Deep learning, NLP, 

and graph 

computing 

Improved recommendation 

precision and context 

awareness 

Cold start, sparsity, 

and diversity trade-

offs 

4 Mari et al. (2024) Empirical study Showed that empathic 

assistants improve trust and 

decision-making 

Platform-specific 

design and weak 

cross-device support 

Table 1: Literature Comparison 

3. Methodology  

ShopSmart AI was implemented as a client-server web system. The frontend was built with React.js, 

HTML5, CSS3, and JavaScript, while Flask was used to manage HTTP requests, session state, and 

adaptive decision logic [6], [7]. Python handled behavioral scoring and rule execution, reflecting a 

lightweight AI design suitable for deployment in practical web environments [5]. Product data and 

anonymized session logs were stored in MySQL, whereas SQLite was used during development. Payment 

and notification services were integrated through standard application programming interfaces (APIs) [8]. 

During an active session, events such as dwell time, comparison frequency, cart updates, scrolling 

behavior, and chatbot messages were continuously captured. These events were processed by the 

Behavioral Pattern Analysis module to generate compact scores for purchase fatigue, cognitive load, 

emotional cues, and temporal context. When fatigue thresholds were exceeded, the interface was 

simplified by hiding non-essential options and highlighting relevant products. Time-aware rules activated 

Late-Night Protection Mode during late sessions, while mood cues triggered a theme change. The 

Cognitive Load Meter regulated content density in real time. 

The Micro-Negotiation AI Bot operated under controlled decision rules based on engagement level and 

repeated product visits. Limited discounts or free-shipping offers were generated only when the session 

indicated genuine purchase readiness. All adaptations were kept session-based so that personalization 

remained temporary. Security was reinforced through password hashing, HTTPS communication, and 
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session-based authentication, while anonymized logs and temporary storage helped reduce retention risk 

and support privacy-aware processing. 

 
Fig 1: System Architecture Diagram 
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Fig 2: Workflow Diagram 

4. Results and Discussion 

The system was evaluated through functional testing, controlled user trials, and response-time 

measurement. Each module was tested under repeated browsing, product comparison, and cart interaction 

scenarios to verify the correct activation of adaptive rules. The interface remained responsive under normal 

web traffic, and no computationally expensive training stage was required because the logic was rule 

based. The event-driven workflow functioned smoothly across desktop and mobile browsers. 

Performance measurements showed that the average page response time remained below 1.2 s, while 

theme updates were applied in real time within 1 s. Purchase fatigue detection achieved approximately 

85% success during repeated browsing patterns, and the cognitive load module reduced the number of 

visible options by about 30%. Micro-negotiation generated user engagement in roughly 60% of eligible 

sessions. These results indicate that the proposed design can provide adaptive behavior with low 

computational overhead. 

User feedback further suggested that simplified choices reduced confusion during high-fatigue browsing 

sessions. Mood-based theming was perceived as more comfortable, and late-night protection prompts 

helped discourage impulsive purchases during extended sessions. Compared with conventional 

recommendation-centric platforms, ShopSmart AI gives greater priority to cognitive comfort, ethical 

prompting, and session-level responsiveness. This makes the system suitable for lightweight deployment 

in scalable e-commerce environments. 

Metric Observed Result 

Average page response time Below 1.2 s 
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Purchase fatigue detection success Approximately 85% 

Cognitive load reduction About 30% fewer options shown 

Micro-negotiation engagement rate About 60% of eligible sessions 

Theme adaptation response time Real time, within 1 s 

Table 2: System Performance 

 
Fig 3: Application Screenshot – Home Page 

 

Fig 4: Application Screenshot – Results Page 

5. Conclusion 

ShopSmart AI shows that e-commerce platforms can be made more supportive by combining lightweight 

AI with session-based behavioral analysis. The system reduced decision overload through fatigue 

detection, adjusted content according to time and mood, and improved engagement through controlled 

negotiation. The evaluation confirmed that meaningful personalization can be achieved without complex 

models or heavy computation. By emphasizing cognitive comfort, privacy-aware processing, and ethical 
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intervention, the proposed web application offers a practical direction for future adaptive commerce 

systems. 

6. Acknowledgement 

The authors acknowledge the support of the Department of Computer Science for providing development 

resources and testing facilities. Appreciation is also extended to the reviewers and participants who 

contributed feedback during evaluation. 

References 

1. J. Benbasat and W. Wang, “Trust in and adoption of online recommendation agents,” Journal of 

Management Information Systems, vol. 23, no. 4, pp. 137–169, 2007. 

2. R. Thaler and C. Sunstein, Nudge: Improving Decisions About Health, Wealth, and Happiness, 

Yale University Press, 2008. 

3. M. D. Lee and A. K. Pritchard, “Cognitive load theory and user interface design,” Human–

Computer Interaction, vol. 31, no. 2, pp. 85–120, 2016. 

4. X. Amatriain and J. Basilico, “Recommender systems in industry: A Netflix case study,” 

Proceedings of the ACM Conference on Recommender Systems, pp. 7–14, 2012. 

5. S. Russell and P. Norvig, Artificial Intelligence: A Modern Approach, 3rd ed., Pearson Education, 

2010. 

6. Flask Documentation, “Flask Web Framework,” [Online]. 

Available: https://flask.palletsprojects.com/ 

7. React Documentation, “React – A JavaScript Library for Building User Interfaces,” [Online]. 

Available: https://react.dev/ 

8. Stripe API Documentation, “Online Payment Processing APIs,” [Online]. 

Available: https://stripe.com/docs 

 

http://www.aijfr.com/
https://flask.palletsprojects.com/
https://react.dev/
https://stripe.com/docs

