s Optimizing for a CleanSweep
of the Greek Coastline

MIT

MANAGEMENT
BUSINESS ANALYTICS

Faculty Advisor: Prof. Dimitris Bertsimas ~ Company Sponsor: Athanasios Beisos JocelynJu  Bria Weisblat

Project Overview

ABOUT ACLCF PROJECT MOTIVATION DATA OVERVIEW

The Athanasios C. Laskaridis Charitable

Foundation (ACLCF) is a nonprofit organization Current Process: manual routing, visit every beach TABULAR DATA
dedicated to social and environmental good. 5 Excel sheets X X
3 ears 60% SZ 6 M beach and cleanup information
y ° for all cleanups from 2018-2026

to clean the of visited beaches Typhoon’s annual

full coastline had O waste operating cost Before Cleanup After Cleanup
N DRONE IMAGERY

3TB
They clean the Greek coastline with

- closeup & aerial photos
Project Typhoon: one large ship, 3 smaller How can we optimize Typhoon’s route to *required hand-labelling
tenders, and a crew of 35. ensure more effective cleanup?

Approach

METHODOLOGY

Typhoon Routing Optimization App: CleanSweep

How much would it How can we balance 9 4 Iypw How can we know whether

benefit us to visit each How far is each beach rewards and distance to

?
beach? from the others: optimize the route?

waste is truly present
before disembarking?

1) Reward Calculation 2 Distance Calculation 3 ) Vessel Routing
: Proprietary coastline mesh - Dijkstra’s shortest path
Reward; = r; x min (d;, 365) P Y J — _ _ 4 ) 4 @ N\ /7 [\ I
T'i high repollution probability T @ ° J
. : = g
d; days since last cleanup 1.Rank beaches by Balance distance Use 2-opt local
The reward for visiting each beach reward traveled versus search to untwist
is calculated as the probability the = m 2.0ptimizer builds reward collected to paths and ensure
beach will become polluted again initial routes by construct one each route is as
times the days since it was last . testing different feasible route per efficient as
cleaned (capped at 1 year). Example: fine and coarse mesh around Mykonos \ el Sl / \ pool / \ posslols /
, CL S EP DASHBO , 5 ) Drone Verification

Recommended Voyage 2 active voyage Hecommendad Vayaga 2 it Route F| ll ou t

: For each beach in _
A Eibouoao ) oy Parameters the CleanSweep WRIEEIn EMTES

, l route: l Accuracy
- . _ Precision
S — l Dispatch drone
EURow Napahic 141 208 m

YOLOVS8n Vision Model

> 8 W

Evaluate ?
route Supervised vision _____J
Eupola Mapakio 1 l mOdel
Epn“ Send shi Once in close range of a
beach in the route, send
| EUBowa MNapoiic 128 #7
J, Dispatch 8 skio beach the drone to take a photo.
EUBowa Napahia 125 (2) #8 | eaC
e Send drone tenders and P Pass the photo through
l clean beach the model to determine
S— " whether or not the crew
Cleanup! should disembark.

Example: generated recommended voyage based on selected parameters

Results
PRODUCTS IMPACTS FUTURE WORK

&‘ @ SSS0,000 Develop a mobile app for

on-the-go cleanup updates

Most precise and Repollution  Computer-vision reduction in annual costs with

accurate maritime models: model for drone -
h me w lon :
map of Greece classification image beach the same waste collectio Use predicted hotspots to

publicly available  and imputation verification replace the large Typhoon

© O S ship with local tender hubs
9 +28.96% |[ -69.3%

Novel Complete Interactive efficiency over wasted days spent - Integrate live weather and

prize-collecting database of desktop the same duration visiting O-kg beaches ) sea conditions into routing
routing optimizer beaches application
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