~This module is a technology-driven solution designed to enhance the
management of palm oil plantations. By utilizing high-resolution aerial
imaging combined with Al-powered analytics, this system provides
accurate and detailed information about palm oil plantations.
The system identifies tree crowns and delivers actionable insights,
such as tree counts and geographic coordinates. This enables
precise data collection, eliminating the need for labour-intensive

\ ‘manual surveys.

Technology Overview

Mi-Spectral is a smart, Al-driven system designed to transform palm
oil plantation management. By combining high-resolution aerial
imagery with advanced analytics, it automatically counts palm trees,
maps their spatial distribution, and assesses tree health conditions
such as nutrient deficiencies or disease using RGB, multispectral
and hyperspectral data. Integrated with drone and satellite platforms,
it enables large-scale, accurate monitoring and generates user-
friendly outputs that support seamless data integration and informed
decision-making, reducing the need for manual surveys and boosting
operational efficiency.

Technology Benefits

The main impacts of Mi-Spectral are:

¢ Enhanced Resource Management: Gain precise data on tree
count and health to allocate resources efficiently and maximize
yield.

¢ Improved Decision-Making: Make informed decisions with
actionable insights into the plantation’s current status and future
needs.

¢ Time and Cost Efficiency: Reduce manual labour and survey
costs with automated analysis.

e Early Issue Detection: Identify and address potential threats
to the plantation’s productivity before they become significant
problems.

e Sustainability: Support environmentally friendly practices
by optimising the use of fertilisers and pesticides based
on data-driven recommendations.

Key Features

Mi-Spectral provides following features:

¢ Palm Tree Counting: Automatically and accurately count the
number of palm trees in plantation using high-resolution aerial
imagery.

¢ Tree Property Profiling: Generate detailed profiles of spatial
distribution for each tree to better understand the plantation’s
layout.

¢ Health Status Assessment: Monitor the health of palm trees with
advanced imaging algorithms that detect issues such as nutrient
deficiencies and disease outbreaks.

e Aerial Imaging Integration: Integrates with drone and satellite
imaging systems for large-scale data collection and analysis.

e User-Friendly Output: Easily generates CSV outputs that can
be integrated seamlessly with SQL databases for efficient data
management and analysis.
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Applications

Plantation Monitoring and Planning

Real-World Scenario: A plantation manager deploys a drone

equipped with high-resolution cameras over a 1,000-hectare estate.

e The drone captures aerial images and processes them using
Al-powered analytics.

e Within hours, the software generates a tree count, geospatial
map and crown health report, eliminating manual field surveys.

Plantation Health Management

Real-World Scenario: A plantation is experiencing unexplained

yield drops. Instead of manually inspecting thousands of trees, the

company uses aerial imaging with multispectral sensors.

e The Al system detects subtle changes in leaf color, chlorophyll
levels, and infrared reflectance, identifying early signs of disease
or nutrient stress.

e The plantation team targets affected areas with fertilisers
or pest control, preventing further losses.

Yield Optimisation
A palm oil processing company needs accurate yield forecasts to plan
logistics and processing schedules.
e The analytics module estimates tree density, height, and
health to predict harvest volumes for the next season.
e The company optimises workforce allocation, storage, and
transportation, avoiding bottlenecks and overproduction.

Target User Group
Plantation owners, agronomists and researchers, government and
environmental agencies, and agricultural companies.
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