Topic 13

1. Title: Data Dynamics using DL/ML over a time scale — A cluster/trend analysis
Description: A dynamic temporal analytics system that integrates time-sensitive data,
utilizing machine learning algorithms to discern evolving patterns, trends, and anomalies,
enabling real-time insights and informed decision-making in a dynamic temporal context.

3. Objectives:

a. Real-Time Trend Analysis: Enable the system to identify and analyze emerging
trends, patterns, and fluctuations within the data over time, providing decision-
makers with up-to-the-minute insights for proactive responses.

b. Dynamic Predictive Modeling: Develop models that dynamically adapt to changing
temporal patterns, facilitating accurate predictions and forecasts for future trends,
enabling organizations to anticipate and plan for evolving scenarios effectively.

4. Expected Outcomes: Develop a system that facilitates the following:

a. Timely Decision-Making: Enhance the ability of organizations to make timely and
informed decisions by providing real-time insights into evolving patterns, enabling
proactive responses to dynamic changes in the data.

b. Improved Risk Management: Mitigate risks effectively by identifying and addressing
anomalies or deviations from expected temporal patterns promptly, minimizing the
potential impact of unforeseen events on operations.

c. Optimized Resource Allocation: Facilitate resource optimization by dynamically
adjusting strategies based on real-time trend analysis, ensuring that resources are
allocated efficiently and aligned with the evolving needs of the organization over
time.

Relevant data and steps to get the data from Bhuvan/ other sources: Any temporal datasets
that can be used for trend analysis over time from Bhuvan like Land Degradation, Wasteland
mapping, LULC, etc. or any other open-source datasets.

5. Steps to be followed for achieving the objectives:
a. Temporal Data Collection and Preprocessing:

i. Gather and preprocess time-stamped data, ensuring that the dataset
captures relevant temporal aspects. Clean the data, handle missing values,
and format timestamps for consistency.

ii. Explore temporal features, such as trends, seasonality, and cyclical patterns,
and engineer additional features that capture the dynamic nature of the
data over time.

b. Implementation of Temporal Machine Learning Models:

i. Choose machine learning models suitable for handling temporal dynamics,
such as time series models, recurrent neural networks (RNNs), or temporal
convolutional networks (TCNs). Ensure that the selected models can adapt to
changing patterns and provide accurate predictions over time.

ii. Train the models using historical temporal data, validate their performance,
and fine-tune parameters to optimize predictive accuracy.

c. Real-Time Integration and Monitoring:

i. Implement a system that integrates with real-time data sources, allowing for
continuous updates and analysis. Ensure that the system can adapt to
incoming data dynamically and provide insights in real-time.



ii. Set up monitoring mechanisms to assess the system's performance over
time, incorporating feedback loops for model retraining and adaptation to
evolving patterns. Regularly evaluate the system's ability to provide timely
and accurate insights in a dynamic temporal context.

6. Evaluation: Thorough verification of the algorithm and real-world impact assessment.



