NUMERICAL CHARACTERIZATION OF TIME SERIES DATA
DERIVED FROM H/A/ALPHA DECOMPOSITION OF SENTINEL-1 IMAGES
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Polarimetric radar data is applicable to identify different types of crops by A) The timeline was split into 3 intervals and the following parameters of Alphat 619 7633
examining their phenological profile [1]. The intent of my study is to analyse profiles in these intervals were examined: maximum, mean, standard 72?5 7222
which numerical parameters of phenological time series show significant deviation (std) and full width at half maximum (FWHM). Alpha2 -883 370
difference between the types of crops and so suitable for classification of FWHM = 2v21n 2 o Anicof 1.83 23.96
crop types. Moreover, appropriate numerical characteristics would become nisotropy 24,10 1,69
input of a classification algorithm based on radar polarimetry. where gis the standard deviation of the fitting Gauss function. Entropy 2,03 24,50
——— B) Toanalyse quantitatively the similarity between each data points and the 24,30 2,23
R means of the parcels, distance matrices were examined. Elements of L1 1538862058 15437804872
gl ] Rapeseed parcels matrices were counted with the form below, where i refers to dates, j 1434987045 2553573802
%l (2 Sunflower parcels ¢ cou ' ' P 154249814 3126116513
~ = refers to parcels: 3191152580 89213747
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z z (rapeseed Z Z (sunflower! Shannon 2085 215
| b j | b j
: 2 ; 2 . 150 1512
— rapeseed;mean) — rapeseed;.mean) Shannon Intensity 1449 213
rapeseed: Z Z sunflower} , 9 103
Ziij( J 2 ; j( J 2 Shannon Polarimetry 100 11
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— sunflowery, ;) — sunflower, ;) Table 2: Distance matrices

B) For all descriptors, the summed
Results and dlSCUSSlon distances in the dlag-onal elements are
greater than the off-diagonal ones (Table
2). So the data values of one plant are

Date intervals 3.4.-5.27. 4.21.-7.2. 5.27.-9.12
iles i closer to their mean values than the
Parameters_of profiles in max |mean | std | FWHM | max|mean | std | FWHM | max|mean |std | FWHM )
these intervals other plants’'. To validate that the groups
Alpha BEC 100 100 84 [ro0] 100 Y o2 [o6 [ - [93] o2 of the two plants are certainly separate
Alpha1 100 | 100 [100] 78 [100] 100 [90] 98 [100] - [99| 92 - M€ ’
" Alpha2 90 | 100 [100] - [89[ 100 [9] 89 | - [ - [99] 92 cross-validation was performed. The
S Anisotropy 89 | 100 1100} - |90 100 | - 93 | - | - |94] 96 results show the same for all descriptors
= Entropy 100] 100 |97 | 84 [100[ 100 | - | 92 |96| - [85] 96 , o o
5 L1 891 89 | - | 89 1821 91 | -1 100 | o | 85 ™ 100 either one rapeseed pointis the “training
a L2 100 | 100 |100{ 85 [100| 100 |98 | 100 |100| - J:EM 93 data” (Fig.4), or one sunflower.
Shannon 98| 99 | - | - o7 [BIIN - | 99 [92] 89 | - LD
Shannon Intensity | 93 | 97 - - 88 | 97 - 98 - 91 - 100 Cross-validation of
Shannon Polarimetry| 100/ 100 /83| - [100[ 100 | - | 92 [96| - [ _ | o7 distance of Shannon data points
Fig. 1: Study area (R: Shannon, G: Shannon P, B: Shannonl) Table 1: Success of separating profiles based on their parameters (%) = -
apeseed from rapeseed mean
The selected study area is the surroundings of Lake Tisza, Hungary (Fig. 1). A) Examining the three intervals severally, minimum one parameter could 80| __® Rapeseed from sunflower mean
Polarimetric descriptors were generated based on H/A/Alpha be found for all descriptors, which separates totally rapeseed from S
decomposition of covariance matrix [2] of Sentinel-1 dual-pol (VV+VH) sunflower. The highlighted cells of Table 1 are represented on Fig.3 and 60 | . . * . . ? ° |
images. The data was acquired in the March-September period of 2016, explained below. oo . . o °® ° . 4
with 12-days time-resolution. The 45 parcels covered by rapeseed and the 1. Inthe fore-part of the timeline, when rapeseed flowers and grows wlt ° e * e . ”,. . % % .
45 by sunflower were selected randomly from a national database of the crop, sunflower has not sown yet, the maximum of alpha profiles splits e . * . e
®
sown area of main crops. Time series of all the parcels were constructed them clearly (100%): maximum of rapeseed s higher. 20| °
from ten descriptors: alpha and its components, anisotropy, eigenvalues of 2. In the middle of the timeline, during harvest of rapeseed and
[ ]
covariance matrix (L1 and L2), Shannon entropy and its components. Out of appearing of sunflower, the std of alpha profiles only partially separates 'm-'-“,-‘-- "..“-”,.‘.',,,”',.,-',',.
L [ ) 4
the 900 profiles 4x2x45 are shown below (Fig. 2). them: with limit of 4 the resultis 64%. 0 - -
3. Inthe end of the timeline, when sunflower flowers and rapeseed 0 10 20 30 40
Rapeseed Alpha Sunflower Alpha has been already harvested, the std of the first eigenvalue (L1) shows parcels
dTTTTAA T Ty O T T T il L Ll [ ] non-separateness. Fig. 4: Example for a cross-validation plot
4. In contrast, in the same interval, the std of the second eigenvalue COnCI usion
(L2) separates the plants well (99%).
5. Separation of Shannon profiles in the middle of the time series is . T
_ In conclusion, we have possibility to
possible based on the mean parameter: values are close to each other, . .
, , o o separate kinds of plants based on simple
but 20.5isan appropriate limit (100%). . . .
) _ , numerical parameters, which are derived
6. However, in the end of the time series only FWHM works well from radar related phonological profiles
(100%): profiles of sunflower are similar to a Gauss function, rapeseeds’ '
Aretvpically not Rapeseed and sunflower have temporal
ypically not. difference between their periods of life and
Sunflower L1 Alpha max between 3.4 and 5.27 Alpha std between 4.21 and 7.2 we had a summe'r-long datas-et, Wh'_Ch two
T L 40[ o Rapeseed ' — 7[ e Rapeseed - —— ease the separation. Later, increasing the
| :A ! AN e Sunflower 5| sunflower . | number of examined types of plants,
15000 1 N | 195000} ' 357 * °e A shorten the time interval, and so reduce the
°° o "o o G000 " Sl o oo -,k | needed radar data are planned to increase
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100001 A+ 7FSA 1 A 1 10000 § * A % P A the efficiency. These results could become
| 257 R 3% o % °,° ® %, % KR one of the first steps of developing a
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5000 20} S, O 4 es %] ol e ttee t ".'- . cIaSS|.ﬁcat|on algorithm based on radar
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