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e are the second largest producer of palm il in the world after Indonesica. There are

4.492 million hectares of land in Malaysia under oil palm cultivation. Malaysia produces

17.73 million tonnes of palm oil and 2. 13 tonnes of palm kernel oil. The palm oil industry
also provides employment for over half a million people.

Preckion Farming (PFy B about managing variations in the
field accurately to produce an optimum yield. It involves
dato collection.  data processing and  dota anclysis
fo produce field varicbilty maps. a support system for
cleckions and proper mandagement practice. Short revisit
fimes are ako recessary 1o alow a prom ot mspomees 10 field
conditions. But it B fime consuming to azquire larger doto-
s2ts o assess ield variability. especially in larger forms such
o5 in an oil palm estate.

Sofelite images and oeriol photfos are widely used for
Crop moniforing and yield pre diction. However, the use of
sarelite maoges B limied o moges ae not abways available
when neecded and sometimes, the resolution of available
images & oo low o be of use. In oddifion. a manned
dircorne  plattorm has disachvantages on operational
complexity. high costs and lengthy product dzlvery.

Fecenty. Unmanned Aerial Wehickes (LAY are being
used o an afernative plaiform for this pumpoez. UAVs camy
many types of sensors. such o multspectral hypespectral
Mear Infrored MR themal micowove ond laszrsconners. [
is an iceal platform for PE operation since it can provice
high spatficl esoiution for up o centimetres. as well as having
o Cperational costs and reaktime data acquiition.

Therz arg two brodad plotforms for LANS, ndamely rofany
wing and fised wing. Rotary wing UaYs have the adhantage
of being able fo fake off and land vertically. However. they
hawve a short flight range due 1o mechanical compie sty
and shorfened battery power Fied wing LAVs howve the
ackvantage of being able o iy af high speeds for long
durations with simpler aeodynamic features Some oo not
reguing A rurwedy o launcher for Take-off and kanding: they
have a flight duration of 1-2 houms. which alliows an area of
50-300 hectams to be photographe d per flight,

Curmently,  besides the  availabiity of sensors for
cdato acqukition. dota analysis methocs and algorithm
cevelopment ae improving ropicy. The most common
incices wsed are the Sreen - Red RFatio Ve getation Incex
(SR, Mormalised Green - Red Difference Indzx (NGRDN.
leaf Area hdex (LAh. Mormalised Diference Yegetation
Incex (MO and Yisible Vegetation Index (W However,
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the capabiity of these indices. which are developed
using mulispectral images. is imited when compard to
hyperspecttalimages sihce. nomally. itonly has five bands.

Hypermpectral images confoin many  confinuous
spectral bands to record spectral responses of materials
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and so allow more information to be extracted. which
orovide  for warious applications. such  os wegetation
cover condition. plant cell structure condition and plant
structural water content as well as some other valuable
information. Generally, healthy vegetation covers signify
high reflectance in near infrared and low reflectance in
the visible region of the electromagnetic spectrum.

The most common applications of UAY in ol palm
plantation can be categorised into four major activities:
survellance, mapping. monitoring and spraying.

Before the opening of new areas for ol palm plantations
opergtors can first make a survey and map fields from
the air showing terrain and drainage. This 5 To focilitate
decisions on the provision and financing of projects to be
implemented. The same process & alko applied during
replanting  programmes.  Furthermore. monitonng  land
work progress during planting is more practical using UAY:
instead of conventional methodck which cre mors laborous.

Digital maps derived from UANV images can be used to
credte an inventory of gssets in o plantation. such as roads,
number of trees, culvert, ramp. ofice, efc. They are useful
tools for planning. s well as for cost projections such as for
ferfiliser and pesticide budgeting, profits projection. rood
maintenance,  planfation  management.  environmental
management and many other applications.

Furthermore, varable rate applicotion maps con be
generated using spectral data to understand the nutrent
uptake in a field. Therefore. by applying the appropricate
amount of ferilizer. it reduces costs and incredses yields.

LAY can also be used to monitor the health status
of oil palms and keep tabs on disedse, water stress and
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nutrient deficiency. This inspection work can be done by
utilising warious senscors and vegetotive indices. Recently.
many investigations were carried out o demonstrate the
hypespectralcopakility in early detection of plant diseoses
as well gz gonoderma diseose defection in oil palm
plantation. This approach maokes crop ingpection much
edsier andsaves fime. In the areas of labour shorfages and
improper infrastructure systems. especially steep slopes.
UaNs can be employed to spray ferfilizer and pesticide.
Urea foliar spraying con raise the percentage of nitrogen
in leaves and even the quantity used s smaller than that
uzed by sows. The spraying of pesticides can overcome
the problem of insects. especially if the spread of insects
cannot be confrolled manualky.

While the ability of data analysis methods and algorithm
development keep growing. the use of UAY in ol palm
plantations is still not without challenges. Most UsNs face
restrictions in ferms of weaother vagaries, such as wind
and rain. Furthermore the capability of the UAN sensors
iz limited in that it connot fiy into canopies. so inform ation
below canopies such assoll properties cannot be retrieved
directly.

The application of UAYS should be expanded to many
other activities in the future. for example. replacing the
normal polination process when there is a reduction in
number of insects (due To disedse outbrecks) which help to
pollinate oil palms.

Hopefully, UANS can also help overcome  labour
shorfage by being used for major daily tasks done by
plantation workers. such oz front pruning. counting the
number of Fresh Fruit Bunches (FFBs) identifying mature

Survey (Gnid)

Figure 2: Waypoints created in a mission planner software before fiying a UAY
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Figewe 3 MR s age o ol pali canopy

FFB: homeesting ond collecting the FFREz. Despite current limitofions ond
chdlenge:, technology UAN: offer o brighter future for the oil polm industne
cnd help increoage vield podoztion os well of provide better @ ontotion
manogement. B
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