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From Pixels to Decision: 
Turning EO Data into 
Actionable Insights

Earth Observation
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TACTICAAI

TACTICAAI 

TACTICAAI is a geospatial platform that fuses data 
from sensors, IoT, AIS, and satellites with unified 
access and AI-powered  orchestration . 

Its embedded AI Agent accelerates analysis, 
automates tasks, and enhances decision-making 
in real time. 

Users benefit from immersive  3D visualization , 
seamless  integration , and an intuitive  all -in-one 
workspace  for real-time collaboration.

TACTICAAI streamlines  operations  and 
emergency response , reducing costs through 
automation and enabling hands-free interaction  
with  voice control .
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TACTICAAI is LLM-Centric enabling advanced Agentic AI orchestration  of 
the Earth Observation and Emergency Anticipation and Response

Monitor infrastructure with high precision to detect and alert 
early structural anomalies

Change Detection & Alert Generation Reporting & Emergency Anticipation and Response

Suggestions of which tools (e.g. object detection algorithm) 
and imagery are available. The LLM will callthe appropriate 

tool based on the task.

Automated Reports can be generatedCustomizable Alerts generated around available imagery / 
change detection
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Threat Detection & Identification

Custom threat scenarios can be defined based on 
requirements

Operational : Multi-sensor ship detection capable of detecting 
threats viz. unauthorized shipping activity



TII Developed Analytics / Use Cases

Deep-dive
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Study on Calabria Sea Coast
TACTICAAI ï Water Pollution

Data 

used 

Drone based SARSatellite based Water Quality

Chlorophyll-a concentration estimation

High algal bloom or 

high productivity

Clear or low-

productivity water

Turbidity estimation

High turbidity values: indicate murky or 

polluted water with high levels of suspended 

particles such as silt, algae, or organic 

matter.

Low turbidity values: indicate clearer, 

cleaner water with fewer suspended solids 

and better light penetration.

>20 FNU ï High turbidity, suggesting poor water quality, often linked to pollution

SAR overlay ï Antenna PHH: Depth -1.0 m

Drone SAR GEOSAT-2
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Data Fusion



Our Approach

Timelapse on 

SAR

Comparison between EADôs data and our model
TACTICAAI ï Water Quality

Link to data: https://scad.gov.ae/web/guest/w/marine-water-

quality-annual-summary-report-2023

Al Reem Island

Mean values over the year
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Sentinel-2 Multispectral

Sentinel-2Data 

used 
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Agricultural Monitoring
TII Solutions

Capabilities

ÁDetect illegal water connections/pipelines and wells

Á Identify crop type

ÁDefine & Monitor Farm boundaries

ÁAgriculture Monitoring 

ÁDaily monitoring of soil moisture, irrigation efficiency, 

and water use compliance

SOLUTION 
Use of Satellite imagery to train models for tree 

detection and counting. Segment several 
classes of vegetation based on various 

indices/bands.
Seasonal monitoring with access to historic 

data and weekly revisits
Weekly monitoring of crop and soil health. 

It combines satellite imagery, spectral analysis, 
and AI to deliver accurate vegetation mapping 

and continuous cropƉsoil monitoring with 
historical context and frequent updates.

TII delivers customized agricultural 
analysis using multi -band satellite data, 
plus historic and weekly monitoring, for 
accurate vegetation classification and 

plant -soil health.

SPACE DATA 
ANALYSIS

SOLUTION 

Drone-borne SAR: Tree counting & Biomass 

estimation. Pipeline & Irrigation Network 

Monitoring.

Drone-borne LiDAR: Canopy height estimation 

& Tree counting.

Both sensors complement each other by 

combining structural detail with 

surface/subsurface penetration, along with 

precise 3D point clouds.

TII is the best partner for integrating SAR 

and LiDAR to deliver comprehensive 

agricultural solutions.

AIRBORNE SURVEYS

VEGETATION SEGMENTATION

SEASONAL MONITORING

LiDAR 3D point cloud

STATUS ON-GOING DISCUSSION ON THE CAPABILITIES
READY SOLUTION USING DRONE SAR AND SATELLITE ANALYSIS

Soil Moisture Estimation

Al Wathba

Abu Al Abyad



Input Features

Tree 1

Prediction 1

Tree 2

Prediction 2

Tree 3

Prediction 3

(Multiple Decision 
Trees) é..

Majority Vote 
(Final Prediction)

Mangrove forests exhibit distinct 

spectral reflectance patterns, 

enabling differentiation from other 

land cover types.

Data 

processing

Demonstration 1: Mangroves 

identified in Abu Dhabi Region

ML algorithm developed & implemented to identify and Monitor Mangroves

TACTICAAI ï Mangrove Monitoring

NDVI NDWI NDMI RENDVI

Demonstration 2: Mangroves 

identified in Abu Al Abyad island

Health Status of Mangrove Trees for 2025 in Abu 

Al Abyad: Healthy 225 ha and Unhealthy 21 ha

Mangrove Identification algorithm Mangrove Health Monitoring

https://physicsopenlab.org/2017/01/30/ndvi-index/

Sentinel-2 Multispectral

Sentinel-2Data 

used 
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ML Algorithm to detect Coral Reefs developed and implemented
TACTICAAI ï Coral Reefs Detection

Implementation of ML algorithm for 

Coral reef detection was successful. 

Further validation through Ground 

Truthing required.  Bleeching effects 

and Health of Coral Reefs will also be 

studied. 

LandSat-8

Coral Reefs exhibit distinct 

spectral reflectance patterns, 

enabling differentiation from other 

land cover types.

Data 

processing

NDVI NDWI NDMI RENDVI

Coral Reef Identification algorithm

Input Features

Tree 1

Prediction 1

Tree 2

Prediction 2

Tree 3

Prediction 3

(Multiple Decision 
Trees) é..

Majority Vote 
(Final Prediction)

Sir Bani Yas Island

Dalma Island

Lizard Island

Pari Island

Sentinel-2 Multispectral

Sentinel-2Data 

used 
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Study on Puinawai National Park, Colombia
TACTICAAI ï Biomass Estimations
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Data 

used 

GEDIS MODIS

Using LiDAR, multispectral satellite data, and AI, we map forest biomass and long-term vegetation trends for carbon and health monitoring.

Applied in Colombiaôs Puinawai National Park, our models quantify above-ground biomass and reveal two decades of forest greening and browning.



TACTICAAI ï Damage Assessment
Sentinel-2 Multispectral

Sentinel-2Data 

used 

In June 2023, footage showed water gushing from the Nova Kakhovka dam 
in Russian-controlled  southern Ukraine, with images suggesting an 
explosion had damaged its structure. Between 200 and 300 deaths 
in Oleshky according to local health workers. Flood happened due to 
downstream water from dam destruction.

Tool showcased on different use-cases

In April 2024, Dubai experienced its heaviest rainfall in 75 years, 
with over 250 mm (10 inches) of rain falling in less than 24 hours. 
This led to widespread flooding, submerging streets, halting public  
transportation.

In June 2025, wildfires ravaged Turkey's western provinces, 
notably affecting Izmir, including areas nearUrkmez.



Study on Sea Coast near Kuwait
TACTICAAI ï Oil Spills

Yellow patch indicates Oil Spill in Ocean

14

Data 

used 

Sentinel-1

SAR image
Use case: Analysis to 

monitor and assess extent 

of Oil Spills in the Sea

Potential application: 

Immediate Post damage 

assessments and 

Monitoring of Oil Spills 

Algorithm for monitoring and 

estimating oils spills based 

on Scattering of Radio 

waves from oil and water

Water

Oil

F
re

q
u

e
n

c
y

Intensity



Iran Ports

TACTICAAI ï Multi -Sensor Fusion
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Data 

used 
Sentinel-1 Sentinel-2

Weather data sources

AIS 

Data

ICESat-2



First Step - Psuedo Satellite 

Derived Bathymetry(pSDB) from 

Sentinel-2 Multispectral imagery

Second Step ï ICESat-2 LiDAR data along 

a line across the port is overlay on the 

bathymetry map

Third Step ï Calibration of pSDB map using LiDAR data

Result ï Calibrated more accurate depth information

Demonstration 1 ï Applied On Khalifa Port

Preliminary Ground Truth ï The Depth alongside of the Khalifa Port 

18.5 m as per the website, which matches our Results

https://www.adports.ae/ports-terminals/commercial-ports/khalifa-port/

Tool validated on Khalifa Port with Ground Truth 
TACTICAAI ï Bathymetry

Sentinel-2Data 

used 

ICESat-2
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https://www.adports.ae/ports-terminals/commercial-ports/khalifa-port/
https://www.adports.ae/ports-terminals/commercial-ports/khalifa-port/
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https://www.adports.ae/ports-terminals/commercial-ports/khalifa-port/


Tool Showcased on other Ports
TACTICAAI ï Bathymetry

Sentinel-2Data 

used 

ICESat-2

Ship Type
Typical 

Draft

Allowance at 

Zayed Port

AIS-

Verified 

Example

Feeder 

Container 

Ships

~9ï11 

m
 Allowed

General Cargo 

Ships

~8ï10 

m
 Allowed

Bulk Carriers 

(Small/Mid-

size)

~10ï12 

m
 Allowed

Tankers 

(Oil/Chemical)

~9ï11 

m
 Allowed

Offshore 

Support 

Vessels

~4ï7 m  Allowed

ULCVs (Ultra 

Large 

Container)

~15.5ï

16 m

 Exceeds 

port limits
ð

VLCCs / Large 

Crude Tankers
>18 m

 Use 

offshore 

terminals

ð

Capesize Bulk 

Carriers
>15 m

 Exceeds 

port limits
ð

Ports in IranPorts in UAE

Smaller ports 

near Asaluyeh 

2025
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Yellow to red/orange colors typically correspond to 
subsidence rates (sinking ground) in cm/year, where darker 

shades indicate more significant ground movement.

Map showcasing the Temporal coherence. The temporal 
coherence on the left between tiles could be bad because 

the area is covered predominantly with Sand dunes 

Map showcasing the displacements. On the right of the 
image we see uplifts (red) in the mountain regions. 

Al Ain: InSAR Data Analysis 2024-2025
TACTICAAI т InSAR

Data 

used 

Sentinel-1
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Coherence matrix of the InSAR image stack showing 
average spatial coherence between all pairs of SAR 

acquisitions. Higher coherence (blue) indicates better 
interferometric quality and stability, essential for 
reliable ground deformation analysis, while lower 
coherence (red) highlights decorrelation due to 

temporal changes.

Coherence history plot illustrating the temporal evolution of maximum (blue) and 
minimum (orange) average spatial coherence across SAR image pairs from 2024 to 

2025. Variations reflect periods of stable surface conditions (higher coherence) 
and episodes of decorrelation due to environmental changes, crucial for assessing 

InSAR time-series reliability.

Interferogram network diagram illustrating 
temporal connections between SAR 
acquisitions from 2024 to 2025. The y-axis 
represents perpendicular baseline variationsу
differences in satellite positions and viewing 
angles during image acquisitionуwhich 
influence interferometric sensitivity. Line colors 
indicate average spatial coherence, 
highlighting the quality of each interferometric 
pair.

Al Ain 2024:InSAR Data Quality Analysis
TACTICAAI т InSAR
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Raha Bridge
TACTICAAI ï InSAR Bridge Monitoring

InSAR leverages satellite radar imagery to detect 
millimeter-scale displacements in bridges over 
time, enabling precise, remote monitoring for early 
identification  of structural  anomalies.

Time-series chart shows millimeter-level vertical displacements detected on the E12 Sheikh Khalifa Bridge using InSAR satellite radar data 
throughout 2024. Subtle deformations are captured consistently over time, highlighting the utility  of InSAR for structural  health monitoring. Over 
a one-year period, displacements reached up to 1.5 cm , with the average remaining close to zeroуindicating no significant long-term shift but 
highlighting transient variations.

Sentinel-1
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Carola Bridge Collapse Dersden 
TACTICAAI ï InSAR Bridge Monitoring

Left : This image presents satellite-based InSAR measurements before the Carola Bridge collapse in Dresden, where a section of the bridge experienced structural  failure. The 
color scale represents the mean Line-of-Sight (LOS) velocity in cm/year, where blue indicates subsidence and red indicates uplift . The displacement marker (Lat: 51.055573҄ , 
Lon: 13.746930҄ ) shows a mean LOS velocity of -0.94ӆ0.07 cm/year and a cumulative displacement of -1.29 cm, with strong temporal coherence (0.87). The time-series plot  
reveals a clear downward trend in displacement from 2022 to 2024, preceding the reported collapse. This highlights the potential  of InSAR as an early-warning tool for 
structural  health monitoring, offering millimeter-scale insight into deformation patterns that can precede visible damage or failure. 

Right т Video:Dresden_bridge (1).mp4. The video shows an interactive tool of .kml file overlayed in GoogleEarthPro, where user can select a point to get a popup with details 
and graph with displacement over time. 

Sentinel-1Data 

used 
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https://tiiuae.sharepoint.com/:v:/s/derc/ERs97pcH94dEplAHU2DXecUBmCvPF_LSVdAboCpLhMJL3Q?e=UNkkna
https://tiiuae.sharepoint.com/:v:/s/derc/ERs97pcH94dEplAHU2DXecUBmCvPF_LSVdAboCpLhMJL3Q?e=UNkkna


Mapping the displacements from space

TACTICAAI - InSAR Rail Track Monitoring

Video: The video shows an interactive tool of .kml file overlayed in 
GoogleEarthPro, where user can select a point to get a popup with 
details and graph with displacement over time. 

Sentinel-1Data 

used 
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