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Introduction

• Vector-borne diseases (VBD) are 
human illnesses caused by parasites, 
viruses, and bacteria that are 
transmitted by vectors.

• Malaria, dengue, chikungunya, yellow 
fever, plague and Zika.

• VBD causes more than 700.000 deaths every year.

• 80% of the world's population are at risk of one or more of them [1].
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Fig.1. Vector-Borne Pathogens
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Introduction

Primary aim of the project is 

early detection and prediction

of VBDs by using:

• Remote Sensing

• Geographical Information System

• Artificial Intelligence



THE NEED

• Climate directly impacts the transmission of VBDs
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Fig.2.  Environmental Factors Affecting VBDs



Coinfection between COVID-19 and Vector Borne Diseases

FURTHER INVESTIGATION NEED
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Fig.3. Coinfection between COVID-19 and VBD



Mission Objectives

Third Objective

-Enhanced data processing and interpretation using AI

-Gathering data despite spatial and temporal constraints.

Primary Objective

-Near-real-time data for detecting VBDs

-Creating a risk map of VBD

Secondary Objective

-Backup for heavy rainfall or dense cloud coverage.

-Demonstrating SAR within a 6U CubeSat
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Fig.4. RAINCUBE Demonstration [2]



Space Segment and System Overview

CUBESAI-A (x3) CUBESAI-P (x3)

• 6U CubeSat

• Active Sensors

-Synthetic aperture radar (SAR)

• Temperature, precipitation, 
vegetation, H2O vapor

• 3U CubeSat

• Passive Sensors

-Hyperspectral Camera

-Microwave Radiometer

• Temperature, humidity, 
precipitation, wet zone, sky 
clearness.
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Fig.5. Drawing of the RAINCUBE [3] Fig.6.CAD drawing of the CUBESAI-P

Concept of Operations



Why are active and passive sensors separated?
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Concept of Operations

• Observation of the Earth’s surface and
atmosphere.

• Operates in dark conditions
• Can penetrate clouds, generate 3D images

• Global observations of the Earth and it’s 
atmosphere

• Requires less power
• For identifying land cover, mapping 

vegetation, detecting atmospheric gases



Ground Segment

Concept of Operations
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Fig.7. Ground Segment Operations



Concept of Operations
Mission Operations

Fig.8. Pre-deployment Phase Gantt Chart
12



Mission Operations

Concept of Operations

Fig.9. Detailed Operational Scheme 13



Key Performance Parameters

Synthetic Aperture Radar (SAR)
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• High Coverage (318 km) Swath Width
• Minimized Power Consumption
• 6.5 kg

Antenna
• X-band

• 39.6 dB gain at 8.4 GHz

• 1.5 m x 1.5 m

• deployable reflect array antenna



Key Performance Parameters

Data Transformation

Fig.10. Anomaly Detection with AI-GIS-RS
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. SPACE SEGMENT DESCRIPTION
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Fig.11. Summary of Components

CUBESAI-P

CUBESAI-A

CUBESAI-P
and

CUBESAI-A



.ORBIT/CONSTELLATION DESCRIPTION
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Animation of the orbit of a CUBESAI

Fig.12. Orbit Design 

Fig.13.Distribution of VBDs in the World [4]



IMPLEMENTATION PLAN

• World Meteorological Organization (WMO)

• World Health Organization (WHO)

• Turkish Space Agency (TUA)

Main Mission Risks

1. Power system and attitude control failure

2. Communication system failure

3. Payload and sensor failure

4. Mechanical failure

5. Data handling failure

TOTAL COST: ~1.5 MILLION DOLLARS [5]
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Thank you so much for the assistance!
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Thank you for your attention.
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Do you have any questions?
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• Altitude: 500 km

• Semimajor Axis: 
6871 km

• Eccentricity: 0

• Inclinations: 30 
degrees for two, 45 
degrees for one

• RAANs: 0, 60 and 
120 degrees

• Period: 5668.2 s 
(1.57 h)
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