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CHIME mission
•Hyperspectral Imaging:

• Powerful remote sensing technology

• Characterizes Earth surface materials

•Quantitative Variables:

• Derived from spectral data

• Support new Copernicus services

• Focus on natural resource management

•Copernicus Services:

• Enhance monitoring and policy 
implementation

• Benefit various policy areas

•Optical Hyperspectral Remote Sensing:

• Utilizes established spectroscopic techniques

• Offers enhanced quantitative products

•Impact on Domains:

• Agriculture, food security, raw materials

• Biodiversity, environmental monitoring

• Inland and coastal waters, forestry

•Relevance to EU Policies:

• Addresses unmet needs

• Potential for policy improvement

•Private Sector:

• Opportunities for industry involvement 
and innovation
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CHIME: mission extension

• CHIME team has identified an opportunity for 
adding an expansion for CHIME land 
monitoring mission

• explore the integration of an artificial 
intelligence (AI) unit on board 

• process acquired data and selectively extract 
relevant information. 

• Given the significance of detecting floating 
plastic debris, this application serves as a test 
case for evaluating AI on board. 
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CHIME mission expansion
•ESA CHIME team and industry partners 
assessments

•Testing AI integration effectiveness

•Two scenarios:

First scenario: Separate unit for deep learning

• deep learning techniques 

• Specifically: CNNs(LeNet, AlexNet, 
ResNet,etc.,) 

• they are currently available and heavily 
optimized in the available development 
platforms for efficient inference

• Also, testing hybrid setups i.e., LSTM for 
segmentation of HS imagery

AlexNet CNN – Convolutional Neural Network
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CHIME mission expansion: Deep learning scenario

Training dataset 1:
Planetscope

The detected plastic debris (red dots in the map) and snapshots 
of the corresponding satellite images at the Gulf of Honduras 
and Bay Islands during late September–October 2017. 

 This dataset consists of 1370 bounding boxes of marine 
debris which were validated using peer-reviewed studies. 

• An object detection deep learning model was trained on our 
curated dataset and initial results on Planetscope’s optical 
imagery were obtained.

• Network architecture: CNN (Unet, ResNet)

 Spectral and spatial-spectral 

Use the architectures of the investigated deep models—the 
spectral network (1D-CNN), alongside two spectral-spatial CNNs 
(2.5D-CNN and 3D-CNN, with 2.5D-CNN). 

Although both spectral-spatial models operate on image 
patches, 2.5D-CNN convolutional kernels span the entire 
spectrum of B bands. 

On the other hand, we utilize small (3×3×3) kernels in 3D-CNN 
to effectively capture local features that may be manifested in 
specific (often tiny) parts of the spectrum.
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CHIME mission expansion: Deep learning scenario
The images below display two examples of 
the detections from the model. The 
percentage represents a likelihood 
accuracy of the detection belonging to the 
class of marine debris. 
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CHIME mission expansion: Machine learning on DPU 
scenario
• In the second scenario, an 

additional support vector 
machine (SVM) with both 
linear and non-linear 
kernels was employed to 
detect floating debris. 

• The performance of the 
Gaussian and Linear 
kernel-SVM was evaluated 
with the presence of 
manually induced clouds in 
cloud-free PRISMA data 
over Greece, which shares 
similarities with the future 
CHIME mission.
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CHIME mission expansion: Machine learning on DPU 
scenario
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CHIME mission expansion: Machine learning on DPU 
scenario
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CHIME mission expansion: Machine learning on DPU 
scenario, aggregated features
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CHIME mission expansion: Machine learning on DPU 
scenario, aggregated features
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Continuing workplan
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Questions? 
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