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Problem:

• Black keeled slugs - Reticulated slugs

• Costing UK farming about £43.5m a year

• Heavy soils and wet areas in the high rainfall area

• Active after rain

• Poorly drained soils

Plants Pests:

Harmful Types:

Spot:

• Decimate emerging crops

• Significant impact on yield



Traditional Solutions:

Coffee Grounds

Slug Pellets

Hand Picking

Traps

Aroma Manual and tiring

IneffectiveDetriment effect on environment

Weather dependent

[metaldehyde]
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SLUGYBOT

FIGHTING SLUGS 
IN AN ETHICAL 

WAY

Our Solution:





MARVELMIND 
GPS

RPI CAM 
V2

RPI MODEL 3 MODEL B+ 

COLLECTION 
MECHANISM

IMUARDUINO 
MEGA

SERVO 
MOTOR

DC 
MOTOR

Our Solution:
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Design Vision Constraints &

Future Work

Navigation



Initial Designs CAD Design ImplementationTesting

ROLLERS
GRIPPERS

BULLDOZERS

Collection Mechanism Design:



Initial Designs CAD Design ImplementationTesting

Test

Collection Mechanism Design:



Initial Designs CAD Design ImplementationTesting

Collection Mechanism Design:



Initial Designs CAD Design ImplementationTesting

Collection Mechanism Design:



CAD Design Implementation

Drivetrain:



Implementation

Initial Structure

Final Structure

CAD Design

Drivetrain:



SIGNAL
POWER

Drivetrain:
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Slugs Dataset on Kaggle

Our Own Dataset

Labelling using LabelImg Program:

Data Training CommandsInference

Vision:



MODEL: YOLOV5 TRAINED ON CUSTOM DATASET
Training

Train-Validation-Test Split: 

[Images]

Train: 134 

Validate: 50

Test: 16 

Model Params:

--epochs 270

--img 416 

--weights yolov5s.pt

CommandsInference

Vision:
Data



Vision:
Training CommandsInferenceData



Inference

HOW TO 
INTEGRATE 

THE MODEL INTO 
THE ROBOTIC 

SYSTEM?

CommandsData

Vision:
Training
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Vision:
CommandsData Training
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Vision:
CommandsData Training

Detection to Velocity ?



Inference

Depth info ?

Vision:
CommandsData Training



Depth info ?

Vision:
Inference CommandsData Training



Vision:
Inference CommandsData Training
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Arduino 

Code

gps2odom 

package

Outputs 

transformations 

and odometry

Rotation 

from IMU

marvelmind_nav 

package

Position 

form GPS

Navigation:



Navigation: ROBOT NAVIGATION 
SCHEMATIC:



Navigation: SPR_NAVIGATION 
PACKAGE OUTPUT: 



Navigation: TWIST_MUX 
PACKAGE:
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Design Vision Constraints &

Future Work

Navigation



• Material Used

• Size of robot

Vision System:

• Camera Type

• Model training

• Data

Operational area:

• Flat Surface

• Few obstacles

Constraints:



Centralized computation with 

a Friendly UI

Better Camera, more data, 

advanced models 

Collection Mechanism Material Use Outdoor GPS Toolkit

Integrate Dynamic Obstacle 

avoidance 

Develop algorithm to send 

goals without Rviz 

Future Work:



OUR TEAM





Navigation: TWIST_MUX 
PACKAGE:





Navigation: GPS PACKAGE:
marvelmind_nav package



Navigation: SPR_NAVIGATION 
PACKAGE: 







Specifications Metric (Final Product) Metric (POC) Unit

Operation time (battery) 70 45 Minutes

Area of backyard (m^2) 3x4 3x4 m2 

Weight without slugs 2 6 KG

L x W x H 15 x 22 x 10 28 x 23 x 31
inches 

/cm

Storage capacity 10 to 15 10 Slugs

Drivetrain 
can navigate on muddy and 

rough terrains
can navigate in indoor spaces

Automatic Charging
goes to charging station when 

the battery is low
-



Low Noise 60 (daytime) and 45 (nighttime) - dB(A)

Weather resistance IP68 - IK10 - N/A

Types of Crops in the 

targeted backyard

Salads (Cabbage, Tomatoes, 

Pumpkins...etc.)
- N/A

Navigation 100% of the field covered - %

Disposal 0% Slug Harm 0% Slug Harm %



Weight and Motor 

Selection 

Motor Torque: 3.59 [Kg.cm]

Motor Speed: 114.6 [RPM]

INPUTS: OUTPUTS:

Motor Used:



Battery Sizing



Navigation: GPS2ODOM PACKAGE:
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