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LLMs: Now and Future
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LLMs: Now and Future

LLM - Large Language Model

1. Generative: This refers to the model's ability to generate new content
2. Pre-trained: The model is initially trained on a large corpus of text data
3. Transformer: This refers to the specific architecture of the neural network 

used in GPT models
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LLMs: Now and Future

Close-source LLMs

https://chatgpt.com/

https://claude.ai/new

https://gemini.google.com/app
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LLMs: Now and Future

Open-source LLMs

https://huggingface.co/models?sort=trending&search=LLM
https://hub.analytics.umcs.pl/user/kfilipek/lab/
tree/shared/Chat_GPT/LLM/Dolly.ipynb

Example 
implementations
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LLMs: Now and Future

Close-source LLMs vs. open-source LLMs

SOURCE: https://datasciencedojo.com/blog/open-source-llm/

linkedin.com/in/kamil-filipek-a220741

https://datasciencedojo.com/blog/open-source-llm/
https://www.linkedin.com/in/kamil-filipek-a220741


LLMs: Now and Future

MINI: https://chatgpt.com/share/66f5505a-2c88-8002-95db-b46800aa3bd9 

GPTo: https://chatgpt.com/share/66f550ca-8474-8002-b17e-0752f079f97e 
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LLMs: Now and Future

MINI: https://chatgpt.com/share/66f5505a-2c88-8002-95db-b46800aa3bd9 

GPTo: https://chatgpt.com/share/66f550ca-8474-8002-b17e-0752f079f97e 

…. Please propose prompt to compare the models.
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Setting LLM’s Envi
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ChatGPT Envi

Customize ChatGPT
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ChatGPT Envi

Settings
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ChatGPT Envi

Plugins/Extensions
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ChatGPT Envi

Plugins/Extensions
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Prompting Effectively
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General Tips

- Be specific and clear: Provide detailed instructions and context for what you want. The more 
specific you are, the better the results.

- Break complex tasks into smaller steps: For multi-part tasks, break them down and ask for 
one part at a time.

- Use examples: Providing examples of the kind of output you're looking for can be very helpful.
- Specify the desired format: If you want the response in a particular format (e.g. bullet points, 

paragraphs, code), state that explicitly.
- Ask for reasoning: If you want to understand the thought process, ask the AI to explain its 

reasoning.
- Be iterative: If the first response isn't quite what you wanted, refine your prompt and try again.
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General Tips

- Use system prompts or role-playing: Setting up a specific role or context can help guide the 
AI's responses.

- Encourage creativity when appropriate: For creative tasks, explicitly state if you want novel or 
unusual ideas.

- Specify constraints: If there are limitations or rules the response should follow, state them 
clearly.

- Ask for alternative viewpoints: To get a balanced perspective, you can ask the AI to consider 
different angles on a topic.

- Use clear language: Avoid ambiguity and use straightforward language in your prompts.
- Proofread your prompts: Ensure your prompts are free of typos and grammatical errors that 

might be misinterpreted.
-
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Imagine you are a climate scientist 
preparing a report on the impacts of rapid 
climate change on Earth's ecosystems. 
Your goal is to communicate the severity 
of these changes to both policymakers 
and the general public in a clear, 
scientific manner. For this, you will create 
a section of your report that focuses on a 
specific example of ecosystem disruption 
due to rising global temperatures.

Good prompt

Instructions: Step 1: Choose one ecosystem 
(e.g., coral reefs, Arctic tundra, Amazon 
rainforest). Step 2: Describe in detail how 
rising global temperatures are disrupting this 
ecosystem. Be specific about both the direct 
(e.g., habitat loss, temperature stress) and 
indirect (e.g., migration patterns, food web 
changes) impacts. Step 3: Explain the 
broader consequences for the planet if this 
disruption continues unchecked (e.g., 
biodiversity loss, impacts on human 
populations). Step 4: Offer one solution or 
adaptation strategy that could help mitigate 
the impact on this ecosystem, and explain the 
scientific reasoning behind it. 

Desired Format: Please provide this 
information in a structured report 
format with bullet points or numbered 
lists for clarity. Encouraged Creativity: 
Feel free to include potential novel 
ideas for adaptation strategies that are 
currently being researched or proposed 
by scientists. Constraint: Use only 
scientific research and avoid 
speculative or pseudoscientific claims. 
Be sure to back up your points with 
examples of real-world data and 
findings when possible.
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Imagine you are a climate scientist preparing a report on the impacts of rapid climate change on Earth's 
ecosystems. Your goal is to communicate the severity of these changes to both policymakers and the general 
public in a clear, scientific manner. For this, you will create a section of your report that focuses on a specific 
example of ecosystem disruption due to rising global temperatures. Instructions: Step 1: Choose one ecosystem 
(e.g., coral reefs, Arctic tundra, Amazon rainforest). Step 2: Describe in detail how rising global temperatures are 
disrupting this ecosystem. Be specific about both the direct (e.g., habitat loss, temperature stress) and indirect 
(e.g., migration patterns, food web changes) impacts. Step 3: Explain the broader consequences for the planet if 
this disruption continues unchecked (e.g., biodiversity loss, impacts on human populations). Step 4: Offer one 
solution or adaptation strategy that could help mitigate the impact on this ecosystem, and explain the scientific 
reasoning behind it. Desired Format: Please provide this information in a structured report format with bullet points 
or numbered lists for clarity. Encouraged Creativity: Feel free to include potential novel ideas for adaptation 
strategies that are currently being researched or proposed by scientists. Constraint: Use only scientific research 
and avoid speculative or pseudoscientific claims. Be sure to back up your points with examples of real-world data 
and findings when possible.

Good prompt
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Let’s type the prompt… 

Good prompt
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Specific Tips
For programming

- Language: Python Context: I'm building a web scraper for e-commerce sites. 
- Task: Create a function that extracts product prices from a given HTML string. 
- Input: HTML string containing product information 
- Output: List of floats representing prices 
- Requirements: 

- Use BeautifulSoup library for parsing HTML 
- Handle cases where price is not found 
- Prices should be converted to float (remove currency symbols) 
- Include error handling for invalid HTML 
- Provide at least 2 test cases 
- Add comments explaining the logic
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Specific Tips
Real tests
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Specific Tips
Real tests
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Quantitative Analysis
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Open Source Data

https://earthexplorer.usgs.gov/
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Open Source Data

https://www.earthdata.nasa.gov/topics/human-dimensions
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Open Source Data

https://www.earthdata.nasa.gov/topics/human
-dimensions
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Open Source Data
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Open Source Data
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Open Source Data
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Open Source Data



Open Source Data
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Open Source Data
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Another Example
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Example

Imagine you are a climate scientist preparing a report on the impacts of rapid 
climate change on Earth's ecosystems. Your goal is to communicate the 
severity of these changes to both policymakers and the general public in a 
clear, scientific manner. For this, you will create a section of your report that 
focuses on a specific example of ecosystem disruption due to rising global 
temperatures.
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Example
1. Define the Project Objectives and Requirements

● Objective Clarification:
○ Accurately identify and delineate glacier boundaries in satellite images.
○ Handle variability in image conditions (seasons, lighting, angles).
○ Differentiate between glacier ice and sea ice.

● Performance Metrics:
○ Accuracy, Precision, Recall, Intersection over Union (IoU).
○ Computational efficiency for processing large datasets.

2. Data Collection

● Satellite Image Sources:
○ Landsat Program: Provides multispectral images with different resolutions.
○ Sentinel-2: Offers high-resolution optical imagery.
○ MODIS (Moderate Resolution Imaging Spectroradiometer): Useful for 

large-scale monitoring.
● Additional Data Sources:

○ Digital Elevation Models (DEMs): To incorporate topographical information.
○ Climate Data: For contextual analysis (temperature, precipitation).

● Data Acquisition Considerations:
○ Obtain images from different seasons and times of day to capture variability.
○ Ensure coverage of diverse glacier regions to enhance model generalization.

○

3. Data Preprocessing

● Image Correction:
○ Radiometric Correction: Adjust for sensor noise and atmospheric distortions.
○ Geometric Correction: Align images to a common coordinate system.

● Normalization:
○ Scale pixel values to a standard range (e.g., 0-1) to facilitate model training.

● Data Augmentation:
○ Apply transformations such as rotation, flipping, scaling, and brightness adjustments to 

increase dataset diversity and robustness.
● Handling Different Angles:

○ Use techniques like image stitching or perspective transformation to mitigate 
angle-induced distortions.

4. Data Annotation

● Creating Ground Truth Labels:
○ Manual Annotation: Use GIS software (e.g., QGIS, ArcGIS) or specialized annotation 

tools (e.g., Labelbox, CVAT) to manually delineate glacier borders.
○ Semi-Automated Annotation: Utilize existing GIS layers or preliminary models to 

assist in labeling.
● Annotation Guidelines:

○ Establish consistent criteria for what constitutes glacier boundaries to ensure label 
uniformity.

○ Include annotations for both glacier ice and sea ice where applicable.
● Quality Assurance:

○ Perform inter-annotator agreement checks to maintain annotation quality.
○ Review and refine annotations iteratively.
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Example
5. Data Splitting

● Training, Validation, and Testing Sets:
○ Split the dataset (e.g., 70% training, 15% validation, 15% testing) ensuring 

diverse representation in each set.
○ Maintain spatial and temporal diversity to prevent data leakage and enhance 

model generalization.

6. Model Selection and Architecture Design

● Technology and Programming Language:
○ Programming Language: Python is recommended due to its extensive 

libraries and community support.
○ Deep Learning Frameworks: TensorFlow or PyTorch for model development.
○ Geospatial Libraries: GDAL, Rasterio for handling geospatial data; OpenCV 

for image processing.
● Model Architecture:

○ Convolutional Neural Networks (CNNs): Suitable for image feature 
extraction.

○ U-Net Architecture: Particularly effective for semantic segmentation tasks like 
delineating boundaries.

○ Transfer Learning: Utilize pre-trained models (e.g., ResNet, VGG) as 
backbone networks to leverage existing feature representations.

● Advanced Techniques:
○ Attention Mechanisms: To focus on relevant parts of the image.
○ Multi-Scale Feature Extraction: To capture both fine and coarse boundary 

details.

7. Model Training

● Environment Setup:
○ Use GPU-enabled hardware or cloud-based platforms (e.g., AWS, Google Cloud, 

Azure) to accelerate training.
● Training Process:

○ Loss Function: Use appropriate loss functions such as Binary Cross-Entropy, 
Dice Loss, or Intersection over Union (IoU) Loss for segmentation tasks.

○ Optimizer: Adam or SGD optimizers with suitable learning rates.
○ Batch Size and Epochs: Determine based on dataset size and computational 

resources.
● Hyperparameter Tuning:

○ Experiment with different learning rates, batch sizes, and network depths.
○ Utilize techniques like Grid Search or Bayesian Optimization for optimal parameter 

selection.

8. Model Evaluation

● Performance Metrics:
○ Accuracy: Overall correctness of the model.
○ Precision and Recall: Especially important for imbalanced classes.
○ Intersection over Union (IoU): Measures overlap between predicted and true 

boundaries.
○ F1 Score: Harmonic mean of precision and recall.

● Validation Techniques:
○ Cross-Validation: To assess model performance across different data subsets.
○ Confusion Matrix: To visualize true vs. predicted classifications.

● Error Analysis:
○ Identify common misclassification patterns.
○ Analyze cases with poor performance to understand underlying issues (e.g., 

specific seasons, angles).
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Example
9. Model Optimization and Refinement

● Addressing Overfitting/Underfitting:
○ Implement regularization techniques such as Dropout, L2 regularization.
○ Adjust model complexity based on performance trends.

● Improving Generalization:
○ Incorporate more diverse data.
○ Enhance data augmentation strategies.

● Ensemble Methods:
○ Combine multiple models to improve robustness and accuracy.

10. Deployment and Integration

● Model Deployment:
○ APIs: Use frameworks like Flask or FastAPI to create RESTful APIs for model 

inference.
○ Containerization: Deploy using Docker for scalability and portability.

● Integration with GIS Systems:
○ Integrate model outputs with GIS platforms for visualization and further 

analysis.
● User Interface:

○ Develop dashboards or visualization tools (e.g., using Dash, Streamlit) for 
end-users to interact with model predictions.

11. Monitoring and Maintenance

● Performance Monitoring:
○ Continuously track model performance using real-time data.
○ Implement alerts for performance degradation.

● Periodic Retraining:
○ Update the model with new data to maintain accuracy over time.
○ Adapt to changes in glacier dynamics and satellite imaging technologies.

● Feedback Loop:
○ Incorporate user feedback to identify areas for improvement.
○ Refine annotations and retrain models accordingly.

12. Documentation and Reporting

● Comprehensive Documentation:
○ Detail data sources, preprocessing steps, model architectures, training procedures, and 

evaluation metrics.
○ Include instructions for deployment and usage.

● Reporting:
○ Prepare reports highlighting model performance, limitations, and potential areas for 

future research.

13. Ethical and Environmental Considerations

● Data Privacy and Compliance:
○ Ensure compliance with data usage policies of satellite image providers.

● Environmental Impact:
○ Optimize model efficiency to minimize computational resource consumption.
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Example
Proposed Technology Stack

● Programming Language: Python
● Deep Learning Frameworks: TensorFlow or PyTorch
● Geospatial Libraries: GDAL, Rasterio
● Image Processing Libraries: OpenCV, scikit-image
● Data Annotation Tools: Labelbox, CVAT, QGIS
● Development Environment: Jupyter Notebooks, VS Code
● Deployment Tools: Docker, Flask/FastAPI, Kubernetes (for scaling)
● Visualization Tools: Dash, Streamlit, GIS Platforms (e.g., QGIS)

Potential Novel Adaptation Strategies

● Few-Shot Learning:
○ Implement models that can generalize from a limited number of annotated examples, reducing the annotation burden.

● Self-Supervised Learning:
○ Utilize unlabeled satellite images to pre-train models, enhancing feature extraction capabilities.

● Domain Adaptation:
○ Adapt models trained on specific regions or conditions to perform well across diverse geographic and environmental settings.

● Active Learning:
○ Develop systems where the model actively selects the most informative samples for annotation, improving training efficiency.

● Integration of Temporal Data:
○ Incorporate time-series satellite data to capture glacier dynamics, enhancing boundary delineation accuracy.
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Claude
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Example

Training an AI model to accurately delineate glacier borders on satellite images 
involves a comprehensive workflow that addresses data variability, annotation 
precision, model selection, and deployment considerations. Below is a 
structured step-by-step guide to performing such an analysis, along with 
recommended technologies and programming languages.
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Code Assessment and Interpretation
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Code Assessment and Interpretation

- My tips:

- Review each line of the code
- Check partial results
- Ask ChatGPT for alternative code
- Compare results for two scripts
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Thank you!
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