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Plant LAI, ALI, FCOVOR and FAPAR &) Tuscia

Fraction of absorbed photosynthetically active radiation (FAPAR) Leaf Area Index (LAI)
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Vegetation Cover Fraction (FCOVER)
(unitless, 0-1)

The FAPAR quantifies the fraction of the
solar radiation absorbed by plants for
photosynthesis.

The fraction of the soil covered
by the vegetation viewed in the
nadir direction

fCover=1-F(0)
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Digital Hemispherical Photography &) Tuscia

DHP: Digital hemispherical photographs (derivation of PAl, ALA, FAPAR,

FCOVER and gap fraction) acquired with a fish-eye+ camera system

DP57: Digital images acquired with a classic camera inclined at 57.5° from the

vertical (measurement of PAI, and Gap fraction at 57.5°)

DPO: Digital Images acquired at nadir (vertical camera) to estimate the

vegetation cover fraction (FCOVER)

©

Fisheye
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Upward (looking at the sky)
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Downward (looking at the soil)
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CAN_EYE Processing Steps &) Thsen;

Parameter definition

. Set up of the processing == Tt  AE

+*Image SubSampling 7' 7', _ 7
+ Angular resolution @ bt € Y, <

+ Latitude/date (FAPAR)

. Pre-processing the images

Pre-Processing

. Segmentation e

. LAI, ALI, FCOVOR and FAPAR Parameters calculation

4] CAN_EYE, V6.46: Digital Photography processing for vegetation characteristics determination o | B || & Wl A v

A W NN -

DHP Calibration Digital Hemispherical Photos (DHP) Digital Photos at 57° Digital Photos at nadir (0°) Summary Help Exit ~ =
Output Generation: HTML
report + excel file
+ Look-Up-Table (Poisson Model)

« Ellipsoidal leaf inclination

+ Leaf Clumping

- PAI, ALA, fAPAR, FCOVER
gap fraction

Thresholdin,
* Rough Szgmemagon@ Gap Fraction @

Computation

Manual

Segmentation
Interactive process
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https://can-eye.paca.hub.inrae.fr/
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1. Set-up of the Processing (&) 15550

CAN_EYE Parametrization Projection Function Parameters Image coordinate system

[#] CAN_EYE Parameterization (o @[] 4 Proj_Func_Param_P180 o @ 0 0
—————— GENERAL PARAMETERS ————————————————— [ ’ ]
User Name
MWEISS Optical Centre
Comment [X, Y]
LINE : 1577 COLUMN : 2473
CALIBRATION PARAMETERS
Image Size
ROWS : 3264, COLUMNS : 4928 Projection Function
i o ) Polynomial
Optical Center & Projection Function Order Zenith (°) = P1.D{pix)
Load from matlab file I l Create 1 P1
2
COI(): 60 . 0.03054747
Sub-Sampling
SUBSampTE FaStr——— st Polynomial 1: The projection is
s} assumed to be polar or equidistant
———ANGULAR RESOLUTION 25
Zenith (°): |2.5° = | Azimuth(?): 2.5° = FCover(°): 10° ~ T,
%30 [Xsi735Ysize]
& 25
———CLUMPING PARAMETER £
1 § 20
@
Default PAl value for saturated cells 10 - N
- J2 FOVmax
———FAPARCOMPUTATION ———————————————— 10 1 i L
Day Of Year: 180 Latitude (°) : 43 5 D
SOIEUIUSAEORMAT) 0 200 400 600  BOO 1000 1200 1400 1600
EXCET ASCI o Distance to the optical centre (pixels)

» Lp = \/Length? + Width?

* This setup configuration can be saved and used to process another series of photos.
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2. Pre-processing the images (&) [scia

e CAN_EYE accepts only TIF and JPEG images with any size (resolution).

 The image naming convention requires no special characters (such as ‘’ ‘&’ and etc.).

 Allthe images to be processed concurrently and stored in a single directory should have the
same format, size, camera setup (zoom, ...), and the same direction (upward or downward).

* No more than 25 images can be processed by CAN_EYE at once.

 Based on CAN_EYE assumption, it is not correct to estimate the LAl from the gap fraction

using a single image. A minimum of 8 to 12 images is required (\Weiss et al., 2003).
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https://doi.org/10.1016/j.agrformet.2003.08.001
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2. Pre-processing the images &)'luscia

The illumination conditions should be about the same within a series of images. If there are large differences
in illumination conditions (such as strong direct light or strong diffuse conditions), it is recommended to split

into homogeneous sub-series.

4] Gamma E?@
Change the gamma value to improve visualisation
1.00 4 ‘ »
RESET OK
High brightness Moderate brightness Low brightness
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3. Image Segmentation, by Threshold (&) Thscia

LAI=0.42 LAI =2.56

LAI =3.45
LAI=1.02
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DEGLI STUDI DELIA

‘luscia

File Home Ins Page Layout Formulas ta Review View Help Q Tell me

ol -
db Cut Calibri (11 A A - 29~ 2 Wrap Text General S 'x
Copy ~ ;
Paste < SR . o= o .0 «0 .00 Condition
0.8 . ¥ Format Painter BIyY A = Margs & Centers) 3~ 2% 81 Tat Formatting
0.7 Clipboard . Font . Alignment . Number
06 19 v fx
0.5
A B () D E F G H
0.4 1 Eff. PAI True PAI Eff. ALA (°)  True ALA(°)  %of saturated cells
2 CEV6.1 0.70 0.70 18.13 10.00 0.97
0.3 3 CEVS.1 0.70 0.70 18.13 10.00
0.2 4 P57 2.95 3.64
’ 5 Miller 0.00 3.12 NaN
0.1 6 LAI2000, 3 rings 3.12
7 LAI2000, 4 rings 2.83
0 8 LAI2000, 5 rings 2.64
-0.1 J
Polar representation (Rings = zenith angles) 10 — -
Masked areds are inred < » .. PAI ALA  FAPAR | Mono Po @ P57 results | Average BidirPo  IMG_3846 @ Clumping | Modeled Po
Ready
Effective Values V61: PAI57= 0.895, PAI= 0.893 ; ALA= 47°; RMSE(P°)= 0.026
True Values V61: 'P.AI57= 2.07, PAl=2.06 ; ALA= 44° ; RMSE(P )= 0.049
o6 Clumping Factor , PAISat= 10 1 T T T T = T 0.2 Estimating true LAI&ALA using V6 cost function
a T T T T T - T T T T T T
L pla PE*(CF(Ala)) PUHCF=1) o GO v G =t
RMSE= 0.0234 R \\jg.mzs 0.9
Ala = 44° _Mode!
0.55 - + V5_Meas | - 0.8 - —
V5_Model [° prs 0.168
07 - i 5
05 © s 3 .
i e e 5
B .6 - . 1
o Z ) %0136 -
045 © g - £ 08F i a 1
: : g
" /,;/' o 2 = S 0104 1
04 /,o«”"-’/ Q 2 a % 1
I e E 1
Lt 27 x
a * 0.072 !
035 - " . 1
1
03 1 1 1 1 1 0_04 1 L L ] 1 L L 18
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Zenith angle (°)

View Zenith angle (°) Average leaf inclination angle (°)
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