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SPWAS: a versatile solution for PV applications
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Experimental setup (DATI PRIMA project)

Experimental setup with 4 irrigation zones using a Gateway + 4 SPWAS over IEEE 802.15.5
(868 MHz) to collect VWC data from 8 points. Energy-efficient management including power
off the gateway at night
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Sensors and the digital transformation in Morocco

Low-cost digital technologies that promote irrigation efficiency in Morocco are highly valued,
as there is still a lag in the adoption of such technologies. Training is essential, and the low-
cost SPWAS devices were a key output ot the DATI project
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Created at our group
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Based on the assumption 
that it would be a valuable 
addition to UTAD’s
innovation portfolio, the 
VineInspector was 
developed as the first local 
automatic observation 
system featuring multiple 
cameras and AI-based 
multiclassifiers. This work 
began in 2017

VineInspector: the first AI-powered biological observer



Laboratory for Precision & Intelligent Sensing in Multiscale Geospatial Analysis 2026©

The image as a key-element in the observation

Since a picture is worth a thousand words, visual observation greatly enhances the
understanding of vine growth dynamics. When automated with AI, many labor-intensive tasks
can be minimized.
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VineInspector for insect counting in traditional traps

With no limitations on 
the numbers of 
cameras or other 
software/hardware 
resources, 
VineInspecter can be 
used to count specific 
insect traps. This 
enables remote 
estimation of the 
economic threshold 
level (ETL) nad the 
triggering of control 
actions.
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Detection & measurement of vine shoot growth using AI

Keeping an eye on multiple fonts : another VineInspector camera captures images to detect and 
measure the first shoots, which is essential for preventing diseases like downy mildew. After 
proper training , VineInspector automatically classifies all the shoots
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AI-Based counting of grapevine moth specimens

VineInspector captures multiple images per day of the instrumented trap. Many of these 
images are used for specimen counting after a training process based on images of 
grapevine moths (Lobesia Botrana). When a threshold is reached, a notification is triggered 
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Training AI models to classify insects
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Precision Viticulture Solutions
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Automatic detection of vineyard vegetation
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Grapevine row detection in challenging vineyards
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Grapevine row detection in challenging vineyards
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Marking and counting vine plants
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Individual grapevine analysis
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Vineyard heterogeneity mapping
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Vineyard heterogeneity mapping with lower resolution
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Detecting irrigation leaks using thermal imagery
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Vineyard anomalies detection
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Detection of viral diseases: grapevine leafroll virus
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Detecting grapevine trunks using UAV point clouds
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GPR acquisition modes: Ground-based vs UAV-based
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Altitude Effect in UAV-GPR (500 MHz): 1.0 m vs 0.5 m AGL

1 mSE NW

0.5 m
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From Subsurface Heterogeneity to Crop Vigor Patterns
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From Subsurface Heterogeneity to Crop Vigor Patterns
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The mySense IoT platform and data integration
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The mySense IoT platform and data integration
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User Module: Parcels
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TRL & Risk Checkpoint: 
From multi-sensor agrogeophysics to operational decisions

MEASUREMENT

(Inputs)

FUSION + MODELS

(the black box)

DECISIONS

(operational)

IoT
• Soil Moisture

• Soil Temperature

• Nutrients (where available)

UAV Sensors

• Thermal, Multispectral, 

Hyperspectral, LiDAR

Satellite
• Optical + SAR

GPR

• Subsurface layering

• Depth-to-bedrock, 

heterogeneity

TRL 7-9

MODEL

MODEL

RISKS EMERGES HERE:
Outputs look actionable

Before uncertainty is controlled

TRL 1-3

Error Propagation

False positives
Unnecessary irrigation / wrong alerts

False negatives
Missed dtress / hidden constraints

Consequences

•Water waste & yield loss

•Mis-targeted intervations

•Loss of trust in automated systems

Irrigation presciption / zones

Alerts / anomalies
Yield risk / stress trajectory

TRL 3-5

Validation + Uncertainty Quantification
• Groundtruth campaigns

• Cross-validation across fields/seasons

• Uncertainty aware services (mySense/MaaS)
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Designação do Projeto | AgroNet Forward – Digitalizar o agroalimentar do Douro Tâmega

Nº do projeto | 25447

Promotores |

ADCEIDT – Associação de Desenvolvimento, Criatividade, Empreendedorismo e Inovação do Douro Tâmega

UTAD - Universidade de Trás-os-Montes e Alto Douro

Aviso | COMPETE2030-2025-4

Designação do aviso | Ações Coletivas – Digitalização

Tipologia de Ação | Transição Digital das Empresas

Objetivos | Aproveitar as vantagens da digitalização para os cidadãos, as empresas, os organismos de investigação e as

autoridades públicas (FEDER)

Ficha Técnica

Edição e Conteúdos |
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