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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

PROBLEM & IMPACT

Background Problem Currentissues Impact
« Agriculture in Sri Lanka « Water is released without - Farmersface
heavily depends on knowing actual crop economic losses
reservoir-based irrigation needs - Irrigation authorities
Most irrigation decisions - Over-irrigation — water lack decision support
are. wastage - Water resources are
Manual « Under-irrigation — crop used inefficiently
Experience-based stress and yield loss
Not supported by * No early forecasting
real-time data methods
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

RESEARCH GAP & MOTIVATION

Limitations of Existing Research Gap Motivation

Systems + Lack of an intelligent, + Enable data-driven,
Rule-based irrigation integrated decision- proactive irrigation
(fixed thresholds) making platform . Improve crop yield
No prediction of future « No system combining: while saving water
water conditions . loT data
Satellite systems lack +  Machine learning
ground verification « Satellite monitoring
No integrated crop . Optimization

optimization
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

PROPOSED SOLUTION OVERVIEW

An intelligent smart irrigation platform that integrates:

loT sensors for real-time data collection
Machine Learning for prediction and automation
Satellite imagery for crop health monitoring
Optimization techniques for crop planning

Web & mobile dashboards for users

Key Ildea

Move from manual & reactive irrigation to automated,

predictive & optimized irrigation

User Dashboards loT Sensors
Insights and remote Soil, moisture,
control weather

Irrigation Controls Smart Edge Gateways
Automated valves Irrigation Local aggregation
and schedules Architecture and filtering

Machine Learning Cloud Platform
Predictive models Data storage and
and rules orchestration
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

System Overview Diagram
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML
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ADAPTIVE CROP

RECOMMENDATION & AREA
OPTIMIZATION

1IT22561770 | Dilruksha A.G.C.D.

BSc (Hons) in Information Technology Specializing in Software Engineering
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ADAPTIVE CROP RECOMMENDATION & AREA

OPTIMIZATION

Sub-Problem Addressed

« Crop selection under water
constraints is difficult

« No tool to balance profit, risk,
and water use

Solution Approach

Combine:

« Field data
« Water forecasts
« Market prices

Recommend Top-5 crops per field

52 SLIT
% FACULTY OF COMPUTING

User Benefits

Profit—-aware decisions
Sustainable water usage

Adaptive Crop Recommendations
Adjust input parameters to see how they affect ML model predictions

C Reset Defaults

S Input Parameters 10 91% Rs 2016K 6ms
a Q m Recor n Avg Suitability Best Profit’ha Processing Time
a P
FIELD WEATHER WATER MARKET CROPS
ML Predictions Financia | Analysis
Maha-2026 . Okra 3¢ Yield: 6.7 1/ha :c;ﬁsz:‘;ue
CROP-013 + 80 days + low water © Price: Rs 847kg s 558K/ha
Location & Water: 350 mm Production Cest
Kand
v @ Cconfidence: 85% Rs 59K/ha
Soil Type 97.4% Net Profit
Loam Rs 499K/ha
ROI
Field Area: 5 ha 852.3%

—0

Soil pH: 6.5

Rationale: High soil and climate suitability. Strong profit potential (Rs 499K/ha). Low risk profile

_—°

Acidic optimal Alkaline #2 Recommended

Soil EC: 1 ms/cm

—

ML Predictions

3¢ Yield: 24.2t/ha
© Price: Rs 36/kg
& Wwater: 300 mm
@ Cconfidence: 85%

soil suitability: 75% 97.2%

Elevation: 500 m

—

Rationale: High soil and clim;

IT22561770 | Dilruksha A.G.C.D. | RP 25-26]-520

Financial Analysis
Gross Revenue
Rs 871K/ha
Production Cost
Rs 85K/ha

Net Profit

Rs 787K/ha

ROI
931.0%

ate suitability. Strong profit potential (Rs 787K/ha). Low risk profile
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ADAPTIVE CROP RECOMMENDATION & AREA
OPTIMIZATION

DESIGN & CURRENT PROGRESS

Design Contribution Current Progress

Fuzzy-TOPSIS for suitability APIs fully implemented s o

ML-based yield & price Models integrated —. e
prediction Dashboard visualization ready . »
Linear Programming

000060

optimization —

‘Optimization Method: Linear Programming with constraints + ML Components: LightG8M (24-featura price prediction), Fuzzy-TOPSIS (suitaility ranking), Rule-based

heuristie {yledd estimation) + Constraints Applied: Water quota (3000 MCM), Min. Pagcy area (150 ha), Risk tolesance (medium}

Business Value
Improves farmer income

Supports policy-level planning
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Al-DRIVEN FORECASTING AND
EARLY WARNING SYSTEM

IT22076366 | Trishni W.R.M.

BSc (Hons) in Information Technology Specializing in Software Engineering
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Al-DRIVEN FORECASTING AND EARLY
WARNING SYSTEM

Sub-Problem Addressed

« Farmers cannot predict floods, droughts, or water shortages
Now 48h

« Decisions are reactive, not proactive Current Mid-term
water level flood/droug
. & risks ht risk
Solution Approach
C =~ s N s N

- Forecast water levels up to 72 hours ahead

. Use ML models: =" @ ~=" @ NG

« Random Forest

- 24h 727}21h

: H ort-term -hour
’ G I‘Od lent Boosti ng forecast & projection &
o LSTM confidence uncertainty

Outputs
« Water level forecasts
« Flood & drought risk levels
« Confidence intervals
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Al-DRIVEN FORECASTING AND EARLY
WARNING SYSTEM B

Weather & Irrigation Intelligence

DESIGN & CURRENT PROGRESS N

o'f)ﬂ% _%Skafh
Design Contribution Current Progress A - l

Time-series ML pipeline Forecast APIs implemented
Ensemble model SeleCtiOn Risk Ossessment Working A® Irrination Recammendat ian Daily Water Ralanca
REST API_bqsed integ rotion Live SWGgger documentotion (. Smart Irrigation Forecasting Center
A/ FORECAST @ WEATHER «® ANOMALY DETECTION [ MODEL aNALYSIS
L. Advanced Forecasting Dashboard prp—
Importance
Enables proactive irrigation planning -
78.8% 3.65 58.5% 72h

528 SLIIT
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IOT-ENABLED ML-DRIVEN
SMART WATER MANAGEMENT
SYSTEM

IT22561398 | Hesara P.K.A.N.

BSc (Hons) in Information Technology Specializing in Software Engineering

528 SLIIT
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IOT-ENABLED ML-DRIVEN SMART WATER
MANAGEMENT SYSTEM

Sub-Problem Addressed

*Irrigation is manually controlled and
inefficient

‘No intelligent link between sensor data and
irrigation actions

Solution Approach —
Collect soil moisture, humidity, and . o
rese rVOir data 5 Dashboard Irrigation Dashboard r———
‘Use ML models to decide: S T Eeer]

° Wh en tO II‘I‘I gdte o o == ML-‘Pov.\r.ered Woter eragement . )

« How much water to release I oo 17 i amagement ‘

L User Management

Field A1 [ ok ] Field A2 { Low } Field B1 [ o ] Field B2
User Needs covered £ Settings @ Moisture: 45% @ Moisture: 32% @ Moisture: 55% @ Moisture: 28%
§ Temp: 28°C § Temp:30°C § Temp:27°C 4 Temp:31°C
.Au to m Gted ir ri g G ti on @ Humidity: 65% @ Humidity: 58% & Humidity: 70% & Humidity: 52%

‘Real-time monitoring
-Safe water release control

528 SLIIT
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IOT-ENABLED ML-DRIVEN SMART WATER

MANAGEMENT SYSTEM
DESIGN & CURRENT PROGRESS

Smart Irrigation dmin ( Admin °
. . b to
Design Contribution 5 ouson  SeWaie Mabaserent ..
o Irrigation ML-powered irrigation water release prediction and control

FastAPI-based microservice

() Sensor Telemetry

Z= Reservoir Status A7 ML Prediction ¢ Control Decision

M L mod el S: 3¢ Crop Health — -
~; Forecasting . 931 1 i
« Random Forest (irrigation decision) & opmisaton e s e S i N
. Confidence 60%

° GrOdient Boosti ng (Wdter releose) @  User Management R e Mode rule_based_fallback oy {Low ]
- Manual override for safety e s |

@ Current Conditions Manual Control

0 . verride the automatic ML-k ed itrol with manua ymmanc | with caution

Current Progress 0554 181 T
APIs fully implemented . o .

0.228 3.68
inal Release (MCM) af tion (r

ML models integrated

Dockerized and Kubernetes-ready

528 SLIIT
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CROP HEALTH & WATER
STRESS MONITORING

IT22186942 | Abishek S.

BSc (Hons) in Information Technology Specializing in Software Engineering
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CROP HEALTH & WATER STRESS
MONITORING

———0——0—

Sub-Problem Addressed Solution Approach User Benefits
« Crop stress is detected « Use satellite imagery « Early warnings
only after visible damage (NDVI, NDWI, EVI) for early . Visual stress maps
« Satellite data alone ma detection . :
Y . Allow farmers to upload Increased trust in system
be inaccurate decisions

field images
« Al verifies and improves

predictions

Color Legend: Green (Healthy), (Moderate Stress), Red (Severe Stress)
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CROP HEALTH & WATER STRESS
MONITORING

DESIGN & CURRENT PROGRESS

H Dashboard

& iwigmion *
Design Contribution Current Progress P I
s Optimizain —r
Hybrid satellite + Al approach  Vegetation index computation € Useranagemens -
Cloud-based processing completed S ¢
Visual dashboard integration Stress classification logic implemented ,@
Image upload & verification flow ready = teatier & Opensderap conruors =

Value

Prevents crop loss through early intervention
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COMMERCIALIZATION & SUSTAINABILITY

Target Users
« Smallholder farmers

- Irrigation authorities

« Government &
agribusiness

What Makes It Unique

- End-to-end intelligent
irrigation platform

« Integrates|oT, ML,
satellite, and
optimization

Cost Recovery

Subscription-based Saas

Government and PPP
deployments

Scalable cloud
infrastructure
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

Customer Persona
« Smallholder farmers
« Irrigation authorities

« Agribusiness &

OV Market Potential

 Large reservoir-based
farming sector in Sri
Lanka

« Expandable to South
Asia
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

What Makes It Unique

- End-to-end intelligent
decision platform

* Integrates |oT + ML +

satellite + optimization
Cost Recovery

« Subscription-based SaaS

« Government | PPP
deployment

 Scalable cloud
infrastructure
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Integrated Smart Water-Focused Irrigation
System using loT and Al/ML

Q&A
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Thank You!

% FACULTY OF COMPUTING 3/8/2026 23



	Slide 1: Integrated Smart Water-Focused Irrigation  System using IoT and AI/ML
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8: ADAPTIVE CROP RECOMMENDATION & AREA OPTIMIZATION
	Slide 9: ADAPTIVE CROP RECOMMENDATION & AREA OPTIMIZATION
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

