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Abstract - The exponential growth of e-commerce has
led to vast amounts of consumer-generated data,
including reviews, ratings, pricing variations, and shifting
shopping behaviors. Traditional analytics pipelines suffer
from limited adaptability, manual intervention, and the
inability to provide actionable insights in real time. This
paper introduces TrendScanner AI, a modular agentic
system designed to automate trend analysis, price
forecasting, and Al-driven product recommendations
using the Gemini 1.5 Flash large language model. The
system integrates a multi-agent reasoning layer, a
Streamlit-based visualization dashboard, Firebase Cloud
infrastructure, and Docker + n8n workflow automation.
Real-life datasets demonstrate improved insight
generation, faster processing pipelines, and enhanced
interpretability. Results show a 40-55% reduction in
manual analytical labor and >93% consistency with
marketplace trends. TrendScanner Al illustrates how Al-
driven automation can transform modern commerce
analytics and product development strategies.
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1.INTRODUCTION

E-commerce platforms like Amazon, Flipkart, Walmart,
and Shopee generate millions of data points daily. Each
product interaction — a search, click, review, or purchase
— contributes valuable insights into customer intent.

Despite such rich data availability, real-world business

teams still rely heavily on:

Manual spreadsheet analysis
Static BI dashboards
Isolated scripts without automation

Vendor-dependent data tools

These methods are incapable of identifying deep semantic
trends such as:

Why a particular brand is suddenly gaining
traction

Which features (e.g., “Type-C charging”, “ENC
mic”) are influencing customer choices

What price point triggers maximum conversion
L]

When a niche market opportunity emerges

To bridge these gaps, this study presents TrendScanner
Al an automated Al-agentic system capable of producing
executive decision-ready insights.

The contribution of this work is four-fold:

1. A multi-agent architecture handling brand,
feature, price, and market-gap analysis.

2. An LLM-driven summarization engine using
Gemini 1.5 Flash.

3. End-to-end automation with Docker + n8n,
eliminating human dependency.

4. Real-life use cases across retail, D2C brands,

inventory planning, and competitive analysis.

2. RELATED WORK
Existing research focuses on isolated analytical tasks
such as sentiment analysis, price forecasting, or
recommendation

However, most do not integrate these dimensions into a

engines.

unified pipeline.

e Li et al. proposed a cloud-based analytics

platform but lacked Al-driven summarization.

Sharma et al. explored sentiment analysis but
ignored product metadata and pricing.

Kwon et al. studied multi-agent Al collaboration
for business intelligence, which inspires
TrendScanner’s layered-agent approach.
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e Recent LLM-based systems (GPT-4, Gemini)
show promise in contextual data interpretation
but require integration into automated workflows
for business adoption.

TrendScanner Al builds on these efforts by providing a
unified, automated agentic framework.

III. SYSTEM ARCHITECTURE
The architecture consists of:

¢ Frontend (Streamlit): user interface for dataset
upload and visualization.

e Multi-Agent Backend: brand, feature, pricing,
and market-gap agents process the same dataset
independently.

¢ Gemini Summarizer: merges agent outputs into
an executive-style narrative.

e Firebase Cloud: permanent report storage and
retrieval.

+ n8n Orchestration:
scheduled runs,
chaining.

e Docker automation,

email dispatch, and API

The modular nature allows each agent to improve
independently.

IV. METHODOLOGY
A. Data Collection
Data is sourced from:
e Public product CSVs
e Affiliate APIs (Amazon, Flipkart)
e Existing enterprise ERP dumps
e Trend-related metadata from Google Trends
B. Preprocessing
Operations include:
¢ Normalizing brand names
e Extracting keywords using NLP
e Price clustering

e Removing noisy entries

C. Multi-Agent Processing
Each agent performs specialized analysis:

e Brand Analyst: frequency ranking, sentiment
distribution

o Feature Analyst: NLP-based feature extraction

e Pricing Strategist: optimal entry price band
detection

e Market Gap Detector: identifies unaddressed
feature combinations

D. LLM Summarization

A structured prompt is passed to Gemini 1.5 Flash,
generating:

e Trend explanations

e Market recommendations

e Optimization strategies
E. Visualization
Plotly charts display:

e Brand distributions

e Price histograms

e Feature clouds

e Top recommended products
F. Automation
n8n workflows schedule:

e Periodic analyses

e Email delivery

e Affiliate updates

e Firebase backups

V. RESULTS AND DISCUSSION

A. Performance Metrics
Metric Value
Trend Detection Accuracy 93%

Analysis Turnaround Time 9—12 seconds per dataset
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Metric Value
Cloud Storage Latency <1 second
PDF Report Generation ~ 2-3 seconds

B. Real-Life Use Case Scenarios
1. D2C Brand Launch Planning

A startup launching a new headphone line can use
TrendScanner Al to identify:

e Top customer-desired features: “ENC mic”,
“Bass boost”, “40-hour battery”

e Most competitive price band: 3999-X1,499

e Market gap: “Compact waterproof design with
fast charging”

This informs product design & pricing immediately.

2. Retail Inventory Forecasting

Retailers can rely on TrendScanner Al to prioritize
inventory:

e High-demand brands (e.g., boAt)
e Fast-moving features (e.g., Type-C charging)
e Low-performing product categories for clearance

This directly impacts inventory ROI.

3. Competitive Benchmarking

E-commerce firms can compare competitor listings and
detect:

e  Which brands gained trend momentum
e  Which feature sets are oversaturated
e When a competitor modifies pricing

Helps in faster strategic interventions.

4. Automated Reporting for Product Managers
Instead of weekly manual analysis:
e n8n triggers TrendScanner Al

e PDF reports sent automatically every Monday

e Saves 4-6 hours/week of analysis time per PM

5. Affiliate Marketer Optimization
By linking with Amazon/Flipkart affiliate APIs:

e System recommends products with >80% trend
alignment

e Helps influencers, reviewers, and affiliate

marketers boost conversions

C. Discussion

The system demonstrates consistency across datasets and
proves effective for real-world decision-making.
Automation combined with generative intelligence
reduces dependency on manual expertise and enables
data-driven strategy formulation.
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e Fast-moving features (e.g., Type-C charging)
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This directly impacts inventory ROIL.

3. Competitive Benchmarking

E-commerce firms can compare competitor listings and
detect:

e  Which brands gained trend momentum
e  Which feature sets are oversaturated
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4. Automated Reporting for Product Managers
Instead of weekly manual analysis:

e n8n triggers TrendScanner Al

e PDF reports sent automatically every Monday

e Saves 4-6 hours/week of analysis time per PM

5. Affiliate Marketer Optimization
By linking with Amazon/Flipkart affiliate APIs:

e System recommends products with >80% trend
alignment

e Helps influencers, reviewers, and affiliate

marketers boost conversions

C. Discussion

The system demonstrates consistency across datasets and
proves effective for real-world decision-making.
Automation combined with generative intelligence
reduces dependency on manual expertise and enables
data-driven strategy formulation.

VI. FUTURE WORK
Future expansion includes:
e Real-time mining from social media platforms

e Predictive analytics using LSTM, Prophet,
ARIMA

e Visual LLM integration for image-based trend
analysis

o Kubernetes
usage

deployment for enterprise-scale

e Reinforcement learning loops powered by user
feedback

VII. CONCLUSION

TrendScanner Al introduces a scalable, agentic,
automation-powered solution for e-commerce analytics.
By merging Al-driven insights with workflow

orchestration, it addresses a real gap in modern e-

commerce operations.
The system’s generalizable framework enables
deployment across retail, D2C markets, affiliate
ecosystems, and  enterprise  product  teams.

The project also sets a foundation for academic research
in agent-based analytics and LLM-driven trend
forecasting.
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