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Industrial Applications of Quantum Computing
- Chemicals & Petroleum
- Distribution & Logistics
- Financial Services
- Health & Life Sciences
- Manufacturing

Algorithm Family

🟣 Chemical Product Design
 🔺 Vehicle Routing
 🔺 Network Optimization

🔷 Credit/Asset Scoring
 🔺 Portfolio Management

🟣 Drug Discovery
🟣 Protein Structure Prediction
🔷 Quality Control

 🔺 Factory Supply Chains
 🔺 Manufacturing Optimization

🔷 Accelerated Diagnosis
🔷 Genomic Analysis

 🔺 Pharmaceutical Supply Chain
🔷 Climate Change
🟩 Derivatives Pricing
🔷 Irregular Behaviors (Fraud)
🟩 Investment Risk Analysis

 🔺 Supply Chain Distribution
 🔺 Oil Transport/Traffic
 🔺 Refining Processes

🟣 Chemical Simulation
🟩 Scenario Simulation
🔺 Optimization
🔷 AI/ML







FLOODS IN BRAZIL

Rio Grande 
do Sul

Aerial image of flooded areas in Porto Alegre — 
Photo: Ricardo Stuckert / PR

Aerial images of the flooding in the Taquari River, 
Lajeado — Released on August 5, 2023 / Portal 
Agora no Vale

An image from NASA's Landsat 8 satellite shows the 
muddy Guaíba River and a flooded Porto Alegre — 
Photo: Landsat-NASA/Released

Before and after comparison of the bridge in Lajeado
Source: https://www.poder360.com.br/brasil/leia-relatorio-oficial-do-rio-grande-do-sul-sobre-chuvas





[2407.02553] Large-scale quantum reservoir learning with an analog quantum computer

QUANTUM RESERVOIR COMPUTING

https://arxiv.org/abs/2407.02553




Hari Hara Suthan Chittoor et al., arXiv:2412.13769



What about Quantum Optimization ???



QUBO
Quadratic Unconstrained

Binary Optimizations



QUBO
Quadratic Unconstrained

Binary Optimizations

1. Max-Cut Problem
Partition the nodes of a graph into two sets to maximize
the number of edges between them.
  ➤ Applications: network design, circuit layout, …

2. Traveling Salesman Problem
Find the shortest possible route that visits each city 
exactly once and returns to the origin.
  ➤ Applications: logistics, route planning, drone delivery, …

3. Portfolio Optimization
Select a subset of assets that balances return and risk, 
possibly under budget or risk constraints.
  ➤ Applications: finance, asset management, …

4. Genomic Pattern Matching
Identify specific gene expression patterns or biomarkers 
by solving binary classification or matching problems.
  ➤ Applications: drug discovery, disease diagnostics, …

5. …
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VQE QAOA









to appear on arXiv











Quantum algorithms have the potential to profoundly 
transform a wide range of fields, from data science to 

healthcare, and even help mitigate the impacts of climate 
change. All signs point to progress, but only with less noisy 
quantum computers will it be possible to truly validate this 

potential and turn these promises into reality.

Thank you very much!!!
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