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Basic principles of experimental design
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Completely Randomized Design
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Randomized blocks design
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Double local control designs - Latin Square

Design (LSD)

24 / 52



25 / 52



Experimental Structures- Di�erences

26 / 52



Experimental Structures- Di�erences

26 / 52



ANOVA

Table: Factorial Design in Blocks

Source df

Block r-1

Factor A a-1

Factor B b-1

(A×B) (a-1)(b-1)

Residual (ab-1)(r-1)

Table: Split Plots in Blocks

Source df

Block r-1

Factor A a-1

Residual (a) (r-1)(a-1)

Factor B b-1

(A×B) (a-1)(b-1)

Residual (b) a(b-1)(r-1)
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α− Design

Principles

X Randomization

X Local control

X Replications

Example
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Balanced incomplete block design (BIB)

where

λ(t − 1) = r(k − 1)

X λ is pairs, k is plot, t is treatment, r is replication

Example
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Augmented Block Designs
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Augmented Block Designs

X Recommended number of controls: 3 - 4

Example
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Data collection tool - Drone

Figure: Drone and its main parts

X Visible light camera: RGB

X NDVI camera: di�erence

between plants

X Infrared camera: adjust-

ment of soil noise

X Red camera: infrared
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Ground control points

Figure: reference point in the �eld

X Points of known coordi-

nates in the area

X Helps the image assembly

X Error correction (10 me-

ters)

X 8 - 12 points
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Image sharpness
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Image sharpness
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Re�ectance

X Sun position must be 90

graus

X Albedo is the percentage of

re�ectance
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Weather station

Figure: Weather station

X Improves the aquisition of

environmental variables

X Helpfull to correct the en-

viorenmental variables
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Flight course start and path
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Flight hight

X Image quality and quan-

tity are in�uenced by �ight

hight

X 10 - 12 meters: more ac-

curate image

X 12 - 20 meters: PLH,

NDVI, CT
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Factors that in�uence �ight range

X Flight hight

X Batery charge (15 - 20

minutes)

X 70 - 75% of image overlap

X 1 - 3 seconds per image
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Augmented Blocks
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Statistical Model

X µ: constant

X Block: e�ect inside the statistcal model

X Treat: treatment e�ect (Gi + Ti ) inside the statistical model

X : Sharpness covariable (gradient information)

X : Re�ectance covariable (enviorenment information)

X : Weather station covariable (soil and climate information)
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Position measures
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The End

THANK YOU FOR YOUR ATTENTION!
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