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Smart Digital Systems - Agri collaboration

Smart Digital Systems
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Dynamic Geographical Information Systems (DGIS) EeSEEUNEES
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CapeFarmMapper - aquifer type & yield (I/s) GIS dynamic layers ?
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Data capture & analysis Ml Stellenbosch
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Aim: monitor system data integrity

GeyserMonitor B220 relay1
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Devices
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Aim: test robustness of system
components to maintain service level
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VENDOR AI-THINKER

A1)

§ MODEL ESP8266MOD

ESP 32

MQTT
ESP 8266-01 - 8 x 10 binary
- Analog - voltage

MQTT ESP 8266-12F Analog -

- 4 x 10 binary MQTT . OneWire
: - 8 x 10 binary e
- OneWire - Analog - voltage monitor L .
- 12C - OneWire R?Zn(])e(r)é(]) add-on
- R60,00 - 12C - ,
- R50,00
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Aim: test robustness of system
components to maintain service level

& Gyroscope

Fetures MPUG05SO

MEVS 3 anls sccelerometer and J-axis
fyrowcps valuet cormbined

Power Supply: 35w

Commanication : 12C pratecel

INDUSTRIAL 7N 1
SOIL SENSOR

Budz-in L6-bit ADC provides digh accuracy

Bake-in OMP pravides bigh computational
poner

Configuratie 1C Asdrens

12C .
R120,00 Introduction to BME280

DS18b20 (digital)
temperature
OneWire
R50,00
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Data Explorer y
=<, Node-RED ' ((

'
SmartGateway/85F978/gateway/status F

SmartGateway/85F3B0/gateway/status
et => SDSInflux2: SporeSmart

SporeSmart/+/node/+/data set msg.measurement

SporeSmart/+/node/+/heartbeat change: 3 rules debug 504 L
connected +

2026-05-17 02:00:00 GMT+2 2026-05-17 08:00:00 GMT+2 2026-05-17 14:00:00 GMT+2 2026-05-17 20:00:00 GMT+2

SmartGate
4Gateway - Storage at each node and gateway level when upload not active. LittleFS

- Smart power management

SolarSmart SporeSmart SoilSmart TempSmart MoveSmart PedalSmart
node node node node node node
DS18B20, INA226 BH1750, BME280, BH1750, BME280, BH1750, BME280, MPU6050 MPU6050
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Study of the suitability of a Robotic platform to
detect water stress in vineyards using proximal
sensing technologies

The robotic platform contains a sensor suite that records various
water stress indicators.

Conclusion: This pilot study showcases the potential for
robotic platforms and infrared sensors to be used as a
tool for mapping water stress.
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Case study : Leaf roll recognition using Al

Original | Augmented

healthy train 256 385
validation 55 23
test a5 55

Number of images in original versus augmented subsets

Evaluation Measure | Accuracy Precision Recall
Model 1 88.82% R6.84%  97.06%
Model 2 80.44% R6.06%  9R.04&
Model 3 52.85% 75.08%  52.85%
Model 4 74.61% 79.19%  T4.62%

infected

Table 4.4: Accuracy, Precision, and Recall of three final models
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Case study : Fish feed demand using Al
3 axis accelerometer : 8 . g

_ ESP32 measure 8 1 e
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Case study : Soil moisture sensor reliabilit

NodeRed

moisture-seesaw/sensor/soil_moisture_/state
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Case study : Sclerotinia sclerotiorum detection

(R

Study: In-field detection of microclimate conditions that are | ' m °Ve'°P‘"gaf°W-°°sti"ertia' spore samples-for effective
ideal for enhancing phytopathogen survival and growth. | | Sttt it 0

The development of a SporeSmart system that measure microclimate parameters
ideally suited to the occurrence of Sclerotinia sclerotiorum. Al modelling to
predict risk of disease development based on infield parameters.

Temperature air, soil,
Humidity, Soil moisture,
pH, EC,

NP K,

Solar DLI,

air pressure.

ts and Discussion

+ A novel low-cost spore sampler (ZAR

Prototype 1, 2 tested. 3 currently in field

Conclusion: ongoing - progress report by Diane Mostert
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CARPOGENIC GERMINATION

Petal Infection Tissue Penetration & Colonisation
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Sclerotia Germination BV e 52 )0 52988
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High RH > 90% é
3-10days @10-20°C

Soil moisture > 30%

High RH > 90%

10-25 °c .\::x‘:. % (1997)

Rainfall for 24 hrs | 2 - 5 days of leaf wetness .
Continuous leaf wetness favours development

HOST PHENOLOGICAL STAGE

14-16
Open flowers on the
main stem




e Chemical control remains most effective for SSR
management
» Fungicide application timing is CRITICALLY important

Disease Management

 Available chemistries are expensive and more than 1

Cha"engeS: application per season is often required
; » Producers weigh risk of disease development against
Chemical control s

» As aresult, over- and under-application of fungicides

i NN fal & with detrimental consequences
> e &




DISEASE RISK PREDICTION

o

. » Disease risk predicﬁon = better management
decisions
e Prediction models are based on‘ epidemiological
| factors i 4 -__ ‘
® . Allow for more accurate and timely fungicide
l applications = « i
I- Models exist for several Sclerotinia-inferred

Precipitation! {[mm)/Temperature {*C)/Relative humidity (%)
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Almquist and Wallenhammar (2015) s
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Case study : Sclerotinia sclerotiorum detection P1




Case study 6: Sclerotinia sclerotiorum P2
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e Results and Discussion

Effect of environmental parameters on ascospore release

Albertinia

SSR 1ncidence

® No Release © Ascospore Release
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Benefits of the technologies

Q CLOUD STORAGE means that
growers can access all the
information about their farm from any
device and optimise every stage of
the production process

O SELF-DRIVING VEHICLES sow
with precision, and plant seeds at
exactly the right depth and
separation for the type of crop,
maximising the output of the land.

Source: Thales / Nesta.

A smart farm
in action

Q DRONES fly over fields, locating
weeds, pathogens and sick animals;
and collect data about the

O AUTOMATIC SYSTEMS irrigate,
fertiise and fumigate each piot
depending on its individual needs,
at exactly the right time and using
the precise dosage.

development of crops and their needs.

Q SMART COLLARS on cattle send
information about their health and any
other data that may be of interest,
such as, for instance, when an animal
is ready to give birth.

O SMART CROP-SENSORS collect
data about moisture, lack of
nutrients or the presence of pests
to determine the need for irrigation,
fertiliser or pesticides.

Beneficiaries:

e Governments

« Crop and livestock
production and
protections industries

« Research institutions
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