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Setting the  scene…



June 2024Environmental, economic and operational impact



01  |  Context & Problem Statement

The challenge

• ~50 oil spill clean-up interventions per year at POAB

• Annual cost: € 1M+ | only 40% recovered from the offender

• Major incidents running into the tens of millions

• +250 interventions registered 2020–2025

Current approach: purely reactive

• Port officers detect spills by eye — no automated system exists

• Drones are part of POAB’s digitization strategy since 2021

Goal: early detection, fast response, reduced cost



02  |  Oil Spills in Port Environments

Why ports are different from open sea…

• Refined oils (hydraulic, diesel, marine diesel) — not crude oil

• Thin oil films — thermal (LWIR) and SWIR methods are ineffective

• Crowded, cluttered scenes: docks, vessels, shadows, algae

Why standard sensors fail

SWIR: no clear absorption signal in refined oils at port-typical thicknesses

SAR: insufficient surface roughness in sheltered harbour basins

Satellite: resolution too coarse for port scale

People work 24/7 — health risk requires immediate response

SAR satellite images Port of Antwerp-Bruges during oil spill



03  |  SWIPE Project Overview

SWIPE: SWIR and Drones for Early Detection of Oil Spills in Ports

Contract SR/00/400 | BELSPO STEREO IV programme

Duration: July 2022 – June 2024 (6-month extension for UV work)

Consortium

Port of Antwerp-Bruges (coordinator) — Joeri Vandeperre

VITO Remote Sensing (scientific lead) — Daniel Iordache, Els Knaeps, Robrecht Moelans

University of Antwerp (physical modelling) — Bikram Koirala

Key pivot during project

SWIR proved unsuitable → team reoriented to UV cameras

UV camera tested on PROGRESS vessel (Mar–May 2024, >200 GB data)



04  |  Technology Assessment: UV vs RGB

high-resolution RLC-

1212A RGB camera

UV-camera: Ruggedized

camera, resistant to weather 

elements (IP67 rating)



04  |  Technology Assessment: UV vs RGB

Pictures of the four oil samples. 

Metallic containers

UV and RGB 

cameras 

mounted on a

common pole.



05  |  Experimental Results



05  |  Experimental Results



06  |  Real -World Validation — PROGRESS Vessel



06  |  Real -World Validation — PROGRESS Vessel



07  | Conclusions

• Experiments in controlled environment showed that UV camera is 
superior to RGB cameras

• Analysis of real-world images confirmed the conclusions

• Other classes were not considered (e.g. vessel passing by), water 
constituents were not considered -> new experiments from drone

• Separability test -> development of detection algorithms 



08 |  Operational Requirements (1/2)

Desired target service model

• Drone-as-a-service network | 24/7 availability | 500+ flights/month

• Oil spill detection as part of standard drone inspection program

Two detection modes

• Autonomous patrol: drone self-detects spill

• Alert-triggered: port worker notifies emergency ops centre



08 |  Operational Requirements (2/2)

Desired processing phases

1. Initial detection: <2 min after drone arrival

2. Live monitoring: drone hovers above spill

3. Post-processing: detailed analysis <1h after data upload



Conclusions & 
Next Steps

Key findings

UV cameras outperform RGB in oil/water discrimination for port spills

Validated in controlled experiments AND real-world vessel deployment

Less sensitive to sun angle, shadows and bottom effects than RGB

Next steps for POAB

Integrate UV sensor spec into DaaS tender (dossier B11345)

Develop AI-based automated delineation (UV + RGB fusion)

Scale towards operational 24/7 drone monitoring programme

Explore Horizon Europe CL4-SPACE-2025-01-46 for follow-up funding
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New drone images: UV and RGB oblique images



New drone images: UV and RGB NADIR images



Phase 1 Deep-Dive: UV Camera Proof-of-Concept
Deep -Dive: UV Camera Proof -of -Concept
Next steps

1 Payload Integration

• Temporary UV + RGB/VNIR integration on 
drone (DJI M300 or generic platform)

• Two options: UV + multispectral VNIR 
(generic) OR UV + RGB for DJI M300

• VITO develops & loans payload; PoAB 
decides platform in consultation

2 Field Flights

• 2–3 flights over active oil spill incidents in 
the port

• Simultaneous UV and RGB capture for 
direct comparison

• VITO advises on flight parameters and 
camera orientation

• Goal: representative drone imagery in 
real port conditions

3 Analysis & Decision

• Visual & statistical evaluation (same 
methodology as SWIPE)

• Key question: does UV add detection 
value over RGB alone?

• If NO → proceed with RGB only; if YES → 
scale up UV integration



Thank  you !
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