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TEMA I Spatio-temporal prediction of viticulture productivity for multi-actor usability

Predict the storm before the wind

When technology makes the difference.

- What is the usefulness of forecasts in viticulture?

- What methodologies and technologies are available?

- What is the current outlook for predictions?

- How accurate and how early can we be?

- What is the spatial and temporal scale of the prediction? ) B
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Wine forecast

Multi-actor approach

PRODUCTION

COMMERCE @ ) SECTORIAL

Multi-Ator Usability <
Support PESTEL

PESTEL - Political, Econemic, Social, Technological, Environmental and Legal
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Wine Forecast foundations

Productivity components

Yield variation explanation Time window

- Bu nCheS/Vine 60% (w . 35%) Since bud dormant; 2" |eaves

developed (BBCH 12)
- Berries/Bunch 30% (cv. >5-7%) After flowering (BBCH 65)

Berrie’ weight 10% (cv. >8%) After berry pea (BBCH 75)

Yield (kg/ha) = Vines/, , x bunches/ x Berries/ .. X berries mass (kg)

ICunha et al. 2016. E
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Multi-dimensional approach

Spatio-temporal dimension of the prediction? Integrate approach

Yield forecast approaches and technologies

Spatial Temporal Aproaches/Technologies
{Production level) {Time window)

Wine company/parcel Bud dormant (17 months) Forcing, Bud Tomography
Wine comp_awfparcej Since visible inflorescences Digital Phenotyping
{micro)Drones, Smartphone, Robot
Wine company/parcel Harvest Harvester, “Sharpmetrix”
(Sub)Regional Since flowering period Airborne pollen
Satellites images
(Sub)Regional Long —term projections (> 100Y) Climate time series

(daily data >100 Y + climatic scenarios)

Complementary Information from different types of wine forecast

Pario Cunha FCUP
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I1. Ultra-Precocious - “Forcing”
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Contro de estudos
witiwinicolas do Ddo

FORCING. DAO 2023 — variety Jaen

& sarmantas fvideira Break dormancy Cuttings with 2 nodess
- Destructive Approach
- Up to 12 months before harvest
*Productivity forecast
*Pruning decisions
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I11. Ultra precociuos — “tomografias” FENEIEEEE

mutipoint hyperespectral sensor - “Tomography”

Tomography of dormant bud (non-destructive)

From Light to Yield

Spectral data vs fertility of the derr e 70 Suc
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Moreira, O. Ph results, FCUR, INESCTEC, WinedCant,” BudSean **

* RGB image

I.2. Components of productivity 12.2 Smartphone sticks Video

- . . * Multiangle, 3607 cameras
Digital phenotyping - inflorescences + <<<< occlusion

Shoots <50 cm (Pheno stages I-1) annEdEast

12.3 Robot “Orloos”
* Versatility

« Affordable costs

* High throughput

* 3602 camera

]

12.1 Drones
* RGB image, oblique fly, <10m
* +++++ occlusion
- <> .
‘-‘:-ﬂ_ ol iy PRI P

Frmees iz
e ipery 0

‘,wlneﬁtast

10



06/12/2025

Components of PfDdUCtiVitY - Images from different angules (multiangle)

- Al Algorithms:

. ; ; * Detection, Oclusion, avoiding double counting
Digital phenotyping of inflorescences - Mapping of productivity components

Multi-variety results — Ddo Region

Results — Camera 3602 - (multiangle)

Variety nb grapevines Direction Observation Multiangle
laen 7 NNW to SSE 495 461 6,9
Jaen Al SSE to NNW 495 433 12,5
Jaen 74 NNW to SSE 510 523 286
Jaen 74 SSE to NNW 510 501 1,8
Jaen 74 Mean 510 512 0,4
Alfrocheiro 72 NNW to SSE 297 962 3,5
Alfrocheiro 72 SSEto NNW 997 1051 54
Alfrocheiro 72 Mean 297 1007 1,0
Alfrocheiro 74 NNW to SSE 970 1007 3,8
Alfrocheiro 74 SSE to NNW 970 1038 7,0
Alfrocheiro 74 Mean 970 1023 5,4
Total
Amostra 802 — 8421 8518 4,6

ngndEast 1 t

Centro de estudos do Do, Mareira, G. PhD results, WinedCast
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1.2.3.Productivity maps

Sensorized scissors

=Sensor system adapted to any scissors
* Automatic weighing bucket,
*Coordinate by mobile phone processing (GNSS, data processing and mapping)

SHARPMETRIX

“  Weighting/Counting
Y “ Geolocation data
S [l ' s

“ Productivity maps
“ Vineyard Operation management

‘WH’IE“EBSI = WO 2025 2 A2 — Add. for a Cutting

NG M A Tool, Respective Cutting Tool, Monitaring Systam and Mathad,

W wen sat
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SHARPMETRIA  Indicators (biomass and labour)

Harvest quantity (%) Use of the pruning Scissors (horas)

Productivity Map PU— Froductivity Map

Nb of cuts by scissors
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SHARPMETRIR

.
Indicators
Nb of grapes Grape mass
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Il. Regional forecast )
Airborne pollen
[ monitoring

3. Potential yield forecast
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I. Regio nal forecast Airborne pollen monitoring ﬁ

Airborne pollen-based — Dédo wine region (Example)

Airborne pollen sample
= '

Aw
*Cunha, el. al. 2000, Ciéncia e Técnica Vitivinicala, i Curih, PUMNESC TE
17
Il. Regional forecast o Déo wine region —
Baseadas no pdlen atmosférico — regiéio do Ddo 600
Amostragem Polinica no Ddo 500

Previsio (L x 1000)

o 100 200 300 400 500 600 To0
Prod. Declarada(hl x 1000)
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Il. Regional forecast

Airborne pollen + Satellites

Wine forecast 1.n

& .

number of flowers/ha => Berriesiha

Wine forecast 1
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