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• Sellers can't predict if a product will sell before investing in inventory
• Amazon BSR only appears after sales happen
• Our goal: Predict BSR from listing content alone

New Product Listing
Image + Title + Category

???
How will it perform?

BSR Rank
Sales Velocity Indicator

Product Listing
Image + Title + Category

Unlikely to Rank
Low Market Traction

Predict BSR
R2 = 0.30 - 0.45

Feature Extraction
CNN + CLIP + NLP + CV

Classification
Will it rank? (95-99%)

Yes

No
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Products by Category (Total: 36,879)

Metric Value

Products Collected ~ 19K ASINs

Product Images ~ 19K Primary Images

Amazon Categories 14

Features Extracted 80+ per product

Data Source ScrapingDog API

Market amazon.com (US)

Metric Capstone I Capstone II Improvement
Classification Accuracy 90.0% 95-99% + 5-9%

ROC-AUC 0.849 0.95-0.99 + 0.10-0.14
Regression R2 0.267 0.30-0.45 + 12-68%

RMSE (log-space) 1.76 1.2-1.6 - 9-32%
Feature Types OpenCV CNN+CLIP+NLP Multimodal
Model Count 2 (global) 28 (per-cat) 14x

Backend — 
FastAPI

• Image Feature Extraction
• CNN + CLIP Embeddings
• Model Registry (14 

Categories)
• Two-Stage Inference
• REST API + OpenAPI 

docs

Frontend — 
Next.js + React

• Wizard Interface
• Image Upload
• Score Card Results
• NLP Feedback Panel
• Model Dashboard

ML Model Registry

14 XGBoost Classifiers + 
14 XGBoost Regressors

PCA Transformers | Feature 
Scalers | Product Suggestion

EfficientNet-B0 | CLIP ViT-
B-32 | YOLOv8 | OpenCV

WEB APP ARCHITECTURE

Image Features
• EfficientNet-B0 (CNN)
• CLIP ViT-B-32
• OpenCV Quality Metrics
• YOLOv8 detection
• Clutter & Background

Text Features
• TF-IDF + SVD
• Readability (Flesch)
• Keyword Flags
• Title Statistics
• Structural Patterns

Metadata
• Image Count
• Brand Encoding
• Category
• Product Attributes

80+ Merged Features → Per-Category XGBoost (14 Clf + 14 Reg)

2.3x 
better BSR with professional backgrounds

45%
 lower BSR with 6+ listing image

8/10 
top features are image based

3x 
worse BSR from high visual clutter

http://amazon.com

