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MARINE SNOW AND POSSIBLE COMPUTER VISION APPLICATIONS

Rahul Chajwa and Manu Prakash/PrakashLab/Stanford University
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Las Palmas de Gran Canaria, December 4, 2025

tger for the Blue Economy

Dear Dr, Roarty,

As faculty memsber at the University of Las P: (uLPGO) at the
'tnlmdefcmhghsdeh Imagen (cnn)' whhin the Usiversky nacots or
Enterprise and Society (UCES), where | kead a strategic rescarch line on artifical iotelligence and
computer vision for Blue Economy applications, | am writing to express my strong interest in

The IUCES, through the CTIM, brings together research groups with expertise in imaging and Al

technologies, inchading computer vision, neural metworks and geospatial data Within this.
framework, my work focuses on computer vision and machine learning for maritime and coastal
as -ase monitoring
applications in real emvironments.
ULPGC RAD cester,

both and and in fostering of

Al
open high-mpax

and UL

researcher

M,hlkmmm‘lwumhunnmmxllfrld-rlnd
‘mariae and coastal sciences with the imaging and Al expertise concentrated at UCES-CTIM offers 3
unique opportanity to co-develop innovative Al selutions for the Blue Economy, including

upPOFt tools for maritime
stakebolders.

For these reasons, | am pleased 1o support Rutgers” effosts 1o obtaln seed fundieg 1o initiate this
of a workshop to define a joint research agends and explore future proposals. | look forward to
this

productive, long-

g with y1

term collaboration between our institutions.

Sincerely,
r MONZON LOPEZ NELSON MANUEL = *#¢1245** ol

dh 04/]2/2025 con un certificado emitido por AC FNMT
Usuarios

Dr. Nelson Monzéa Lépez
Centro de Tecnologias de la Imagen (CTIM)
ibernética,

ULPGE)

(1UCES)




SANDBOX ENVIRONMENT
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REIDENTIFICATION TASK

Identification
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Morgan Freeman

Reidentification
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REIDENTIFICATION TASK

Same boat?
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METHOD - IDENTITIES (KNOWN SAMPLES)

Identity 1 [dentity 2
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COMPARING PIXEL-WISE?

Black means same pixel value
White very different pixel value
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NEURAL NETWORKS FOR HIGH-LEVEL FEATURE REPRESENTATION

Deep Learning learns layers of features
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NEURAL NETWORKS FOR HIGH-LEVEL FEATURE REPRESENTATION

Numerical vector with
1024 dimensions
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MEASURING DISTANCE BETWEEN INSTANCES
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- Angle 6 close to © - Angle 6 close to 90 - Angle 6 close to 180
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3 Similar vectors 3 Orthogonal vectors i Fs Opposite vectors
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REGIPROCAL NEIGHBORS ARE STRONGER RELATIONS

K-nearest neighbors are not always reciprocal
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METHOD - GALLERY

Per identity samples Feature extractor Network
Feature maps
InEges < i Mutual Nearest Graph
Clustering
|dentities
Clusters
representatives
v

Gallery
(in the feature maps space)
(vectors not images)
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METHOD - QUERIES (UNKNOWN SAMPLES)

Id ?
Id ?
Id ?

Id ?

Id ?
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METHOD - IDENTITY ASSIGNMENT

Queries

Feature extractor Network

|mages Feature maps L2 Feature Map K-Reciprocal
> Normalization Reranking

Local Query

Queries
Identities

Top-k Voting Expansion

>

Per Identity
Reject Threshold | Cosine Similarity
Estimation

Reidentification Assignment
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METHOD - QUERIES RESULTS
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Id 1

Id 2

Unknown

“similarity is
lower than a per
identity threshold
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DATASET IDENTITIES
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VALIDATION RESULTS

Confusion matrix (rows = real, cols = predicted)

Real identity
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unknown

Predicted identity
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Ratio per real identity (0-1)
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300 images randomly sampled from
3 years of hourly images

Around 1500 samples
203 prototypes from 9 identities
1026 queries simples

Global accuracy = 85.56%
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EXAMPLE RESULTS
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EXAMPLE RESULTS
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POSSIBLE APPLICATIONS - COMBINING WITH OCR/AIS IDENTIFICATION

Geofencing

Coordinates 27.771651°N 15.687124°W Distance 1.07 km

Al OCR processing Location

Plate MISTIQUE Camera Radisson Blu
Name No data Scene Zona Fondeo Bahia

Detection image

13/10/2025 14:40:07 X:0.48 Y:0.60 Z:0.02 Station: Radisson Blu Scene: Zona Fondeo Bahia

MISTIQUE =

Identification with OCR / AIS
combined with appearance RelD
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