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SERVERLESS ARCHITECTURE
WE'RE USING A HOPE

FOLDER, ALL REFERENCES
ARE FROM THIS FOLDERS



STEP 1 - DOCKER MODEL
TO GENERATE GRAPHS

FOLDER: 1 - COMPOSE

ACCORDING TO THE PERFECT SIZE
FOR OPENCV DETECTION, IT'S
MANDATORY TO RESIZE ALL GRAPHS
TO NORMALIZE THE COMMON SIZE 

THE FIRST STEP CONTAINS A DOCKER
IMAGE WITH ASTROPY LIBRARY AND
OPENCV/PILLOW TO NORMALIZE ALL
IMAGES AND COMPRESS TO USE IN
NEXT STEP



STEP 2 - DOCKER MODEL
TO GENERATE GRAPHS

FOLDER: 1 - COMPOSE

FOLDER OF STEP ONE'S RESULTS, SAVING FOR PROOF



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

FOR BEGINNING WE'VE TO CROP THE WHITE PART
OF GRPAH TO MAKE A COLOR - PREPROCESSING



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

PREPARING RESULTS TO MAKE NEXT BINARY ROUNDED 
MASK



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

CODE TO ROUNDED MASK INTO IMAGES



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

ROUNDED MASK FOR CENTER MARS ANIMALITIES
IMPORTANT: IT CONTAINS AN ALPHA CHANNEL WITH
MORE INFORMATION.



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

IT NEEDS A PROFESSIONAL IMAGE SHAPING WITH ALPHA
CHANNEL REMOVING FOR USSING ON OPENCV 



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

NOW, IT'S GOING TO PASS THROUGH AN ALGORITHM TO
DETECT SHAPES AND MAKE IT BINARY TO AVOID SMALL GRAINS



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

AN EXAMPLE OF FUTURE AURORA DETECTION SHAPE



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

THE SHAPE IS GOING TO MAKE ANOTHER TRAVEL INTO THIS
LAMBDA FUNCTION TO MAKE A TRIPLE-DETECTION OF TYPE OF
OBJECTS



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

IT¡S COMPLICATED TO EXPLAIN, FIRST OF ALL WE MAKE A SMOOTH
IMAGE AND MAKE A NOT BINARY MODE TO MAKE THE IMAGE INTO
AN ARRAY TO DETECT NEAREST SMALL-MEDIUM OBJECTS AND
MARS



STEP 2 - OPENCV MATH
MODEL

FOLDER: 2 - CROP SAVE

NOW, IF THE DETECTION SHOWS > 1 CLOSE OBJECTS IS A POSSIBLE
MARTIAN AURORA, SO WE PUT THIS RESULT INTO A ML CUSTOM
MODEL (ML IS A COST FUNCTION, THIS STEPS ARE ONLY FOR
REDUCE THE AMOUNT OF IMAGES TO PROCESS)



STEP 3 - MACHINE LEARNING
MODEL

FOLDER: 3 - ML COMPARE

MACHINE LEARNING CUSTOM MODEL WITH CUSTOM DATASET.
MADE BY HAND. 

WE HAVE A CUSTOM MODEL WITH >500 IMAGES.

BUT ALL PROOFS ARE MADE WITH A SMALL DATASET ( <64 IMAGES
OF TRAINNING)



STEP 3 - MACHINE LEARNING
MODEL

FOLDER: 3 - ML COMPARE

WE MADE A CUSTOM ARCHITECTURE TO CREATE THE CUSTOM
AURORAS TO TRAIN THE MODEL



STEP 3 - MACHINE LEARNING
MODEL

FOLDER: 3 - ML COMPARE

AURORA DETECTION RESULTS WITH 64 IMAGES DATASET:

MARS DETECTION: 100%
AURORA DETECTION: > 95% (ONLY 2 ERRORS)
FAKE DETECTION: 0 



COST - TIMMING

COST EQUIPMENT : AROUND 3K LOCAL

TIME IN SERVERLESS: < 1 MIN (ALL PROCESS, 1000 IMAGES PER
MINUTE)

TIME INTO COMPUTER: 3 MINUTES PER 153 IMAGES

SERVERLESS COST: 0.23€ PER BATCH (N = 1000)



ABOUT

DAVID PACIOS IZQUIERDO - dpacios@ucm.es

Extra Material for Poster: This work introduces a novel serverless
computing architecture designed to analyze Martian auroras for the
Emirates Mars Mission (Hope probe). Utilizing OpenCV and machine
learning algorithms, the architecture offers efficient and scalable image
classification, object detection, and segmentation. It leverages cloud
computing's scalability and elasticity, handling large volumes of image
data and adapting to varying workloads. Our study highlights the
system's capacity to process and analyze images of Martian auroras
swiftly while maintaining cost-effectiveness. The application of this
technology within the HOPE Mission not only addresses the
complexities involved in detecting Martian auroras but also sets a
precedent for future remote sensing applications. Our results
demonstrate the potential of serverless computing in enhancing the
analysis of extraterrestrial phenomena and contributing significantly
to planetary science.
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