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Enhancing productivity in a palm oil plantation Wlth

soll moisture and planting blueprint using UAV and satellite
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Abstract: Palm oil is an important crop used in various products in our life in the world, and the global consumption of palm oil is expected to increase in the future.
However, the production of palm oil in Malaysia, which is one of two of the mega producers, has been suspending. The reasons reported are the limitation of land and
lack of labor. To solve these problems considering environment and human rights, it is crucial to improve the productivity of palm oil production within the limited
resources. The potential measures to improve the productivity are the automated replanting blueprint and soil moisture management using tree height as a variable. This
research focuses on achieving these target using UAV and spaceborne SAR.
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Introduction Methodology

IN—LAAIVNEIBBEEFTDOHOWAERITFERAINIEELEEYTHY. 1) EREREBERA T —2D BE{ERL (Automated creation of point data for
SEBRFENEMTLHEFRINTULS, LML, N—LFSILDZKE planting seedlings)
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EEO—DOTHAIL—F7TIE £EEHEINMBEUTULVEL(Fig.1), LidarkA—> TCER@FLI-EST 2 0EEEGEN O, ERFOMBE T —45%
TOZERELT, AMDARB L ronduseorpaimoil production o ERL. BIFEE TTIAVPERFZHEL., fERMNAIREGHEZHE T 5,
FEADREFN RSN TL From the elevation data and orthophotographic images obtained from a Lidar
5, LH L. AttormEhniE drone, topographic data such as slope is created. Terraces, roads, and others are
FIEFETELGD, #HREMNGR extracted using machine learning to extract areas where planting is possible.
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and its global consumption is expected to increase in the future. However, the o o
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production of palm oil in Malaysia, which is one of two of the mega production
countries, has been suspended recently(Fig.1).

The reasons reported are the limitation of land and lack of labor. To solve
these problems considering environment and human rights, it is crucial to
Improve the productivity of palm oil production within the limited resources. 2) I KD=HETE (Soil moisture estimation) S N

Step 1 B HETE (height estimation)
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CLETHEEMEMN LS. inversion model using SAR interferometry data. (0 + iK2) (el — 1)
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2) LIRKDEDHTE wavenumber
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Approaches to increase the productivity of palm oil: e L B ;5:’~‘:~."f;m‘i’é‘gé'_i A

1) Automated generation of precise point data for replanning seedlings WSM[iiA3®1£ﬁ%&EL§§‘%€*EEEEjHﬁE&EUE 0 tot,pp = 0 vegpp + szpgaﬁm\’ P

Replacing manual marking points for seedling planting to automated point EEIEIE?@E’GETO *'7(&'-5 :I_:ii&EEIEEEQEIi%PI’L%*L ly — 4wV o(1 -

generation will reduce labor cost significantly. AELIADIFIE KD EIHKEFT Do T agpp = Agp X Vy X cos ( v ’P)

Soil moisture is estimated with WMC using SAR
derived height. WMC assumes that the SAR total |
backscattering consists of the vegetation and soil gasufhpp =DMy + Gy
moisture components. Each component depends on 5 5. Jptained S e

the characteristics of vegetation and ground. V1,V2: height or SAR polarization
ratio

Challenge: Refinement of point data is needed such as exclusion of areas of
roads and placement along terraces on slopes.

2) Soil moisture management

Soil moisture is an important factor for palm growth. Existing model using SAR
backscattering (Water Cloud Model :WMC) has proved effective to estimate soil
moisture.

ChaTIIenge: Because ba.lckscatterlng Igecome saturated as the pa!lm grows, Expected Impacts on the society

variables to characterize the vegetation other than backscattering are needed.
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Research Objectives REDRR, JIREE~ADEILGEEZFHEICEIT S,

1) N—LBEARADHERKAIRGELGMEZ RIT KA T —3Z B8 TIERT S ® The productivity of palm oil production will be increased, which will lead the
2) SARMNOHTET HEIEZRALVTEHMRED/N—LOLTIEKSEZTHTET S huge benefits such as enhancing local economy, improving work

1) Create point data automatically showing locations where seedlings planted environment, meeting food demand, adapting climate change and others.

2) Estimate soil moisture using SAR derived tree height IEI 40 OFy 50
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