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As the neighbor of Earth in the Solar System, 
Mars has been recognized as an important 
reference for investigating the evolution of history 
and future of Earth due to the similar rocky 
structure, water, thin atmosphere, earth-like 
elements and small molecule organic matter all 
been detected on Mars, which  makes it a perfect 
candidate for our first interstellar settlement. 
Utilizing the large volume of public, high-resolution 
images of its surfaces we develop fully automated 
Deep Learning algorithms that serve exploring the 
planet. Convolutional Neural Networks(ConvNets) 
simulates human nerves. Through training, it 
operates as a feature extractor that detects and 
investigates various geological landforms on the 
surface of Mars; Its history and its resource 
reservoirs. 

Methodology

In this work we utilize the AlexNet CNN architecture, which can be simplified as the following: 

1) Convolutional Layer: the first layer in a CNN, it inputs a matrix in certain dimensions then
processes it in a kernel(filter), for each convolutional layer, there are multiple kernels stacked above 
each other with each kernel having its respective bias. 

2) Pooling Layer: the main purpose of pooling is reducing the number of parameters without affecting 
the quality of the image; helps reduce overfitting, extracts representative features from the input 
tensor, and reduces computations

3) Fully Connected Layer: a feed forward network that inputs a flattened version( a 3d matrix 
transformed to a vector) of the final pooling or convolutional layer 

4) RELU function: RELU is a transfer function operation that overcomes the vanishing gradient 
problem, used to get probabilities of the input being in a particular class 
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In this work, we utilized CNNs to detect carters on the surface of mars which aids 
analyzing sets of image data and find meaningful geological features from the images 
received from probes, thus serving space exploration!
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