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INTRODUCTION SYSTEM ARCHITECTURE EXAMPLE OUTPUT

Manufacturing industries face quality defects - structural, cosmetic, and functional causing: Row | Severity Issue Category Exgiscering Sofitions
g q y ’ ’ g 2. DATA R0\ 1) 5. RULE 6. STRUCTURED a. Implement a 100% visual inspection of components before assembly.
b. Conduct a dimensional analysis of the component to identify potential design improvements.
. . FORMATTING ENGINEERING . VALIDATION OUTPUT 1 Minot Structural Defect in Component c. Develop a rework process to repair minor defects without affecting the component's structural integrity.
° PrOdU.Ctlon dOWIltlme CSV or Manual Python + Pandas Embed defect info = Llama-3 via Groq = Deterministic Issue Category d. Consider redesigning the component to reduce the likelihood of structural defects.
: . - API Generates i - Solutions Priorit
° Increased rep air COStS Defect DCSCI’lpthn Clean & Into d . engm.e . y a. Implement a visual inspection checklist to ensure consistent evaluation of components.
e Pro duct rehablhty faﬂures Standardize structured prompt recommenaations corrects priorities | mpaCt b. iﬁdjlllst the coxllp?llent's deslign to reduce the likelihood of d;fe;:té. .
> | Minor | Functional Defectin Component | d Consider using a different materal or supplier fo the component.
Technologies: Python - Pandas - Regex - Groq API - Llama-3 LLM - Streamlit . Modify the manufacturing process to reduce defects. |
Traditional analysis 1s manual, slow, and inconsistent. This project uses Generative Al to generate
. . . . . . a. Implement a more robust internal structural design to minimize defect occurrence.
Sthtured, praCtlcal englne erlng lmpl‘OVGment I‘ecommendatlons through d HYbrld Al + RUIC'B aSCd C SV Inp ut Mode: b. Increase the thickness of critical internal components to enhance durability.
3 Minor Structural Defect c. Use high-strength materials for internal structural components.
SYStCm. Sae % 2 O Deploy | d. Implement a quality control check for internal structural components during production.
Select Input Mode a. Redesign the internal component to improve functionality and reduce defects.
PROJ E C T OBJ E C TIVE S ® CSV Upload b. Implement a quality c<_)ntrol check before the comppnf:nt 1s assembled into th_e final product.
Manual Input Generat“,e Al-B a SEd M an ufa Ctu rin g Qu a Ilty |Ssu e An a lyze r 4 Chitical Functional Defect ¢. Adjust the manufacturing process parameters to optimize component production.
) o ) ) d. Implement a visual inspection station to detect defects before automated testing.
Develop - A Generatlve AI deCISIOH—Supp Ort tOOl for manufacturlng de fect anaIYSIS . Upload manufacturing defect data or enter a defect manually to generate engineering improvement recommendations.
Upload CSV File a. Implement automated inspection for cosmetic defects to reduce manual testing time and increase accuracy.
. b. Adjust component design to minimize cosmetic defects, such as adding a protective coating or modifying the manufacturing process.
. . . . @ Dmgaﬁ"‘:gmpf':e he;e Browse files _ _ c. Implement a visual inspection station with magnification tools to enhance manual testing accuracy.
An alyze = Defe Ct type, |OCatI on y Severl ty, and [ nSDECt 10N meth Od . g 3 Minor Cosmetic Defect - Component d. Develop a cosmetic defect classification system to track and analyze defect types and frequencies.

Generate - Structured engineering improvement recommendations automatically.

Manual Input Mode: KEY FEATURES

Share v¢ ~# () Deploy ¢
[5 CSV Batch Processing
CSV Upload

Validate - Al priorities with a deterministic rule-based engine. ® Manul it Generative Al-Based Manufacturing Quality Issue Analyzer Analyze multiple defect records simultaneously from uploaded CSV files.

Upload manufacturing defect data or enter a defect manually to generate engineering improvement recommendations.

o &5 Manual Input Mode
Type defect descriptions in natural language — no structured data needed.
Source: Kaggle - Manufacturing Defects Dataset
Size: 1,000 records

Attributes:

« Defect Type PROTOTYPE - STREAMLIT Ul

* Defect Location | .
e Severity (Critical / Moderate / Minor) CSV Batch Output:

. f::':::::ut Upload manufacturing defect data or enter a defect manually to generate engineering improvement recommendations. EVA L U AT I O N & R E S U LTS
e Repair Cost b il

@ Drag and drop file here

Used to simulate real-world defect scenarios and validate batch processing. —
ETHICAL CONSIDERATIONS Surface crack in casting v High v

Bias: : o~ Dimensional deviation v High v

Support - CSV batch processing and manual natural language input.

Select Input Mode

@& Automatic Field Extraction

LLM extracts defect type, location, severity, and inspection method automatically.

Analyze Issue

& Priority Validation Engine

Critical-High | Moderate—Medium | Minor—Low. Prevents incorrect Al priority assignments.

Dataset Loaded

2/15/2024 inor Automated Testing

Structured prompts reduce generic outputs. Bias may still exist due to limited manufacturing-specific 7 ) — Welding defect v Medium v

training data coverage. , , , o
Structured prompt ensured consistent format. Rule engine correctly assigned priority in 100% of cases.

Data Privacy: ; « 100% Priority Accuracy «” 100% Format Consistency

No personally 1dentifiable information used. Defect data is not stored permanently. Real-world use requires Srmives et
CONCLUSIONS & FUTURE WORK

L]
encryption and access controls.
Conclusions:
Structural Defect in Component a. implement a 100% visual inspection of components before assembly. b. Conduct a dimensional analysis of the component to identify O n C u S I O n S -

. 1 inor
Environmental Impact:
p . 1 Functional Defect in Component - Implement a visual inspection checklist to ensure consistent evaluation of components. - Adjust the component's design to reduce the
2 inor

: : Ce . . e e e e ottt A e st o e et « Demonstrates Generative Al for manufacturing quality analysis.
Only necessary API calls are made. Batch processing consolidates requests, minimizing LLM energy ——e e e S AR Ay
consumption.

PROMPT ENGINEERING EVOLUTION

Cosmetic Defect - Component a. implement automated inspection for cosmetic defects to reduce manual testing time and increase accuracy. b. Adjust component de

« Hybrid Al + rule-based approach improves output reliability.

Download Results

Manual Descrintion Output: « Structured prompts ensure consistent, machine-readable outputs.

&« Share v ~/ ) Deploy

MES real-time integration

Select Input Mode

V1 - Initial Prompt CsV Upload ) . . Fine-tuned manufacturing model
i e el o ® Manual nput Generative Al-Based Manufacturing Quality Issue Analyzer Engineer feedback loop
roviae engineering Sotutions jor tnis aeject. - - .
g g Upload manufacturing defect data or enter a defect manually to generate engineering improvement recommendations. PredICtlve defeCt analytlcs
— Output was unstructured & inconsistent. Hard to extract insights. Err et Biacriptlan Multi-modal (image) inputs

A moderate structural crack was identified inside the mounting bracket during routine inspection. The defect may reduce load-bearing capacity over time if not corrected.

TRY THE TOOL - SCAN TO ACCESS

"Follow this format: Issue Category / Solutions / Priority"

Analyze Issue

— Output became formatted. Easier to read but model role still undefined.

Issue Category
V3 - Final Prompt v Structural Integrity

Engineering Solutions

"You are a manufacturing engineering assistant. No root cause analysis. Follow strict 4-section format."

» 1.1: Reinforce the mounting bracket with additional internal ribs or supports to reduce stress concentrations.

S COHSiStent, reliable, maChlne'readable Output SUltable for automated Val |dat|0n o 1.2: Implement a stress analysis to optimize the bracket's design and minimize potential failure points.

o 1.3: Upgrade the material of the mounting bracket to a higher-strength alloy or steel.

o 1.4: Apply a surface treatment (e.g., shot peening or nitriding) to the bracket to enhance its fatigue resistance.

Processing Complete

Scan QR Code to try the live tool!
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