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Generic Infection Detector (GID)
Design Model | Table of Content

GID Entity Relationships /

The Entity Relationship Model is
composed of entity types (which
classifythe things of interest) and
specify relationships that can
exist between instnces of those
entity types.

GID High Level Model /

The High Level Design Model
defines the whole environment
of the Generic Infection Detector:
Its interfaces, and the
collaborating functional block.

GID Low Level Model /

The Low Level Design Model
shows the internal structure of
the Generic Infection Detector,
with repetition of its interfaces
and gives detailed functional
descriptions of its components.
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The Generic Infection Detector

Ge neric InfECtlon Dﬂtecu)r detects several infection on the same
plant
+belonging to | 1 1
detects
The Infectionis the process by
. which pathogens establish contact
supervises with susceptible cells or tissues of
the host and procure nutrients from
+settles down on 1.* them.
monitors pest causes
1 +damaged by | 1
The particular variety of the
Cultivated Plantis growing on a
plant are
+is growing on 1
contains
+has 1 +is cropped with| 1
The Plant Areais a continuous piece
of agricultural land, on that one
particular variety of cultivated plant
is produced
+composes 1.*
divided by

+composed of | 1

The Estate is a larger agricultural
land divided into one or more plant
areas
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«DB_access»
Incoming Environmental Data Stream
SQL Query

Generic Infection Detector (GID)
Internal Structure

«DB_access»

Field Book
SQL Query

I}

«DB_access»
Chemical DB

SQL Query

|

«external service»
Wheather Forecast

SQL Query

«block»

BBCH Estimator
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«GID»

Generic Infection Detector

environmental factors

field book entries

chemicals

weather forecast

crop & variety
Koeppen Climatic Class (KCC)
current BBCH

infection warnings .%[
#of reported events .H

«block»
User Interface
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back to the Design Model

Generic Infection Detector (GID)
Internal Structure

back to the High Level Design Model

:Generic Infection Detector

«InfectionDetector» . . «block»
InfectionDetector_1 |nfect|.on Priorization and Mutual
detection Exclusion
environmental factors []
weather forecast 4-levels of
fieldbook entries |nfe9t|on [H] /infection warnings
warnings
chemicals
infection
enable «InfectionDetector» ] detection #1
InfectionDetector_2 infection
detection infection
environmental factors [] >[ detection #2

weather forecast

infection
detection #3

fieldbook entries

chemicals

«InfectionDetector»
InfectionDetector_n

enable

#of reported ] = [ [#of reported
events [ ] events
environmental factors

weather forecast infection

detection 12
fieldbook entries Q
[0}
chemicals §
b| oo g oo
enable e
(n:V'KL
| &)
«block» «block»
Infection Detector Sequencer Parametrizer
Current BBCH
oo
«block»
; BBCH Controller
crop & variet n
P parameters [M]
Koeppen Climatic Class (KCC) oo oo
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Infection Detector
Internal Structure

/environmental factor:
/weather forecast
[fieldbook entries

/chemicals

:InfectionDetector _n

environmental factors

weather forecast

] (ng [ infection
t .
fieldbook entries raw events [ ] raw events detection [

«block»
Parametrizer
imm
(n) (n)
parameters parameters
«block» «block»

Filter Network

Event Composer &
Scheduler

] linfection detection
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Infection Detector
Priorization and Mutual Exclusion

parametrized
priority
mapping

GID Low Level Design::Priorization and Mutual Exclusion

«priority»
1

«block»

infection detection #1 [

L

infection detection #2[

L

infection detection #3[]—

«priority»
2

mapping
1

«priority»
3

«priority»
n

quadratic triangle matrix

The & matrix-elements are 1 or 0,
depending on, whether the i infection

can be reported together with thejt one.

The elements of the quadratic triangle
matrix are set by parameters.

matrix configuration

selector

4-levels of
infection
warnings

The component
selects the first
'n* highest
priority from the
simultaneously
reported
infection events.
The 'n"is setting
by the customer
via user interface.

selection

control
1

4-levels of

[]%[] infection

warnings

] #of reported events
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nfection

Box and Port Semantics

The AVG block computes an average
value from its input sequence. PERIOD
defines the repetition time of the se-
quence's elements, DURATION defines
the time duration of the average com-
puting.

«functional block»
TITLE

INPUT

«functional block»

=

CONTROL PORTS ouTE]

time duration

The AVG & THRESHOLDS block is
almost identical with the AVG one,
the only one exception is that only
those values are taken into consider-
ation, which are between the two
(upper and lower) thresholds.

«functional block»
AVG & THRESHOLD

ouTl]

=

lo thrshid

PROCESSING STEPS:

LET lower_leaf_wetness_threshold 80 % ;
LET lower_air temperature_threshold 12 Celsius Grad ;

INITIALIZING:
// Initializing variables to be able to
// collect the cumulated wet heatsum
LET cumulated_wet_heatsum =0 ;

START_OF REPETITION

IF ((date_of previous_ spraying - current date) > 5 days)
THEN

GO_TO INITIALIZING
END-IF

// Computation regarding
LET idx =
LET daily wet heatsum =

porulation and infection

orn

FOR (idx IS RUNNING ONE BY ONE TO 24)

IF (avg_hourly leaf wetness[idx] >
lower leaf wetness_threshold)
THEN
IF (avg_hourly air_ temperature[idx] >
lower air temperature threshold)
THEN -7 -
LET hourly wet_heatsum increase =
(avg_hourly air temperature[idx] =
lower_air temperature_threshold) ;

LET daily wet heatsum = daily wet heatsum +
hourly wet heatsum increase ;
END-ID
END-IF
END-FOR

LET cumulated wet heatsum = cumulated wet heatsum +
daily wet heatsum ;
SWITCH (cumulated wet_heatsum)

CASE cumulated wet_heatsum < 50
MESSAGE_TO_THE_CUSTOMER "No risk of infection" ;
CASE 50 <= cumulated wet heatsum < 60
MESSAGE_TO_THE_CUSTOMER "Low risk of infection" ;
CASE 60 <= cumulated wet heatsum < 70
MESSAGE_TO_THE_CUSTOMER "Moderate risk of infection" ;
CASE 70 <= cumulated wet_heatsum
MESSAGE_TO_THE_CUSTOMER "High risk of infection" ;
END-SWITCH

// this BBCH value means berries ripe for harvest,
// so no secondary infection is possible
IF (BBCH >= 89 )
THEN
BREAK_FROM REPETITION ;
END-IF

END_OF_REPETITION

spraying
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leaf wetness [ |

air_temperature [

Detector (GID) | Plasmopara

The COMPARATOR block classifies (com-
pares) the infection's indicator variable
according to its control values (thresholds
for NO RISK, LOW RISK, and MODERATED
RISK).

The CONTINUOUS ANALYSER gives the
longest time interval between ‘just now’
and ‘timeDuration’ in the past, where the
input value did nat cross the lower and
upper thresholds.

«functional block»
COMPARATOR

OUTL

«functional block»
Continuous Analyser

oUTL

Viticala 2" |nfection

The LATCH block provides a sample and
hold functionality: it 'latches' the input
value and holds it till the latching dura-
tion control parameter defines.

«functional block»
LATCH

=

ouTl]

clk (enable)
latch duration

PlantCT™"” System

The SUMMATOR block summarizes

the values of the incoming environ-
mental factors (no constant sampling
frequency is used, each different value
will be summarized) if it is between the
upper and the lower threshold.

«functional block»
SUMMATOR

IN ouT[]

lo thrshid

L

=

«functional block»

Infection Detector ; Plasmopara viticola (secondary infection)

LATCH

Ut M

N
B AND OuT[ ]

latch duration

«functional block»
AVG & THRESHOLD

5 days

1

ouTl

«functional block»
AVG & THRESHOLD

OUT[

45 Celsius
12 Celsius
XXX

Parametrizer

parameter_1 <—J
parameter_2

parameter_3

«functional block»
SUMMATOR

BBCH € [32..89]

Triggering

OuT

45 Celsius
12 Celsius
XXX

«functional block»
COMPARATOR
] I infection
N ouTEL detection
g3¢e

50 Celsius
60 Celsius
70 Celsius

enable






