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ABSTRACT

Online interactive map is an easiest way to represent complex and multivariate
information. The map is variety in thematic arrangement which can be seen in simple
view or multiple views. This project proposed an online oil palm interactive map for
disease management using ArcGIS Online. By just clicking the oil palm tree on the
map, tree information such as tree ID, location and parameters that indicates
ganoderma occurrence will be displayed. The interactive map is proposed because it
is an easy way to demonstrate how the disease affects the productivity of the oil palm
plantation. As the map is also flexible, the data can be changed, reorganized and
create each time new representations are present. Web app builder available in the
ArcGIS Online acts as an online processing platform to process the information for
specification of query criteria for user's selection. As a result, user can see only
selected object of interest that meet his/her request on the map. The website can be

accessed by any mobile device and computer by using the provided link or QR code.
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CHAPTER 1: INTRODUCTION

1.1BACKGROUND OF STUDY

Oil palm is Malaysia's most significant commodity that has helped modify its
agricultural and economic situation. Despite the apparent advantages, oil palm mill
also adds considerably to the degradation of the environment, both input and output

sides of its operations (Abdullah and Sulaiman, 2013).

Malaysia today is the world's biggest palm oil producer and exporter, replacing
Nigeria since 1971 as the leading producer. Malaysia is blessed with favorable
weather conditions prevailing throughout the year, which is beneficial for the
cultivation of palm oil. It is not surprising that the greatest yields were achieved from

palms cultivated in this region, far from its natural habitat(Yusoft, 2006).

However, different oil palm growing countries have been different disease incidences
in their oil palm plantation area, e.g. basal stem rot (BSR) found mainly in Southeast
Asia. BSR, manifested by fungal Ganoderma boninense is the most serious disease
that caused significant losses in oil palm production. The cultural method has only a
small effect on BSR control but could extend the life span of infected oil palm trees

(Ali and NorHaslina, 2016).



1.2 PROBLEM STATEMENT

Incapacity to detect infection in the field at early stage causes the disease to spread
more quickly, so any method of management and treatment is no longer effective. In
addition, external symptoms can only be noticed when they are at the critical stage,

making it more challenging to prevent the disease.

Observation of such symptoms in the field as mature leaves wilting and falling due to
malnutrition or the presence of pathogenic basidiomas on the tree was only method

of early diagnosis of disease (Hushiaria et al., 2013).

Infected palms are symptomless at the early stage of this disease, causing difficulties
in detecting the disease. Despite the availability of tissue and DNA sampling
techniques, there is a particular need to replace costly field data collection methods
with a technique derived from spectroscopic and imaging data to detect Ganoderma

in its early stage (Ahmadi et al., 2017).

The disease was identified to become a major threat to oil palm plantations in
Peninsular Malaysia, hence, proper management and observation for the disease are
needed to reduce the risk. Numerous attempts have been made to identify the fungus
at early stage of infection with less practical achievement so far. Therefore, a
practical and effective plantation management is recommended in order to prevent

the disease going more widely.



1.3 OBJECTIVES
The general purpose of this research is to develop a new database for oil palm
plantation management to be produce in an online platform to identify level of

healthiness of oil palm tree. The basic objectives of this research are:

1) To develop an online processing platform that can be accessed by computer
and mobile device.
2) To develop an online interactive map based on parameters of the oil palm

tree.
3) To develop a map that can visually display the position of the oil palm tree

based on the query task given.



CHAPTER 2: LITERATURE REVIEW

2.1 IMPORTANCE OF OIL PALM

The oil palm industry in Malaysia has become one of the most highly organized
sectors of any national farming systems in the world. It can compete with products
made from developed and developing countries such as vegetable oil products. Palm
oil’s competitiveness means that it will continue to be an important source of
sustainable and renewable raw material for future food, oleochemical and biofuel

industries (Basiron, 2007).

Renewable energy is a perfect solution for achieving both goals in order to stop
global warming and promote sustainable development. There are currently millions
of hectares of oil palm plantations in Malaysia where it can produce enormous

amounts of biomass (Shuit et al., 2009).

Research shows that Malaysia can be one of the world’s major contributors to
renewable energy through oil palm biomass. Malaysia can then become a role model
for other countries in the world with enormous feedstock for biomass (Shuit et al.,

2009).

Oil palm can be used not only as a source of edible oil, but also an excellent source
of renewable energy. It is one of biodiesel’s most productive crops. In addition, its
waste streams can be used to produce large quantities of biogas and other added
values. This proves that oil palm is energy crop that yields the highest energy balance

of all energy crops leaving far behind all other competitors (Sumathi et al., 2008).



2.2 PHYSICAL DESCRIPTIONS OF PLANT IN GIS USING TERRESTRIAL
LASER SYSTEM

A research has successfully obtained results for fruit orchards; citrus orchards and
vineyards show that 2D LIDAR scanner could provide fast, reliable and
non-destructive estimates of 3D crop structure. The results showed that it was

possible to obtain a three-dimensional cloud of points, drawn by CAD software.

Van Leeuwen et al.(2011) in their research had explored the potential of LIDAR and
other geospatial information sources for modelling and predicting individual
tree-based wood quality and structural metrics. They identified a number of key
characteristics of wood quality and show links between these characteristics and

forest structure and site characteristics.

Light Detection and Ranging (LiDAR) technology can be a valuable vegetation
structure description and quantification too (Balduzzi et al., 2011). This study had
generated the intensity data by the Terrestrial Laser System (TLS) FARO LS880 to
be corrected for the distance effect and its relationship is established with the angle
of incidence between the laser beam and the leaf surface of a Conference Pear tree
(Pyrus Commmunis). The results show that this relationship has the potential to

determine the angle of incidence with only intensity.

Another example is the use of airborne and space borne LiDAR data to derive
canopy height profiles that illustrates the potential of this new technology to be used
in forestry and to improve the capacity of forest workers to collect data to assist in

forest management and to support decision-making. The concept of canopy height



profiles, i.e. the heights above a forest floor, corresponds to the laser altimetry

measurements (Van Leeuwen and Nieuwenhuis, 2010).

2.3 GIS FOR OIL PALM DISEASE MANAGEMENT

GIS helps in many ways to analyse the disease of plants. The primary use is to
understand where disease occurs and can be taken on the basis of this preventive
measure. In the GIS environment, various analyses can be performed and maps can
be derived to benefit a farmer for effective and comprehensive plant disease

management (Azahar et al., 2011).

Remote sensing technology and precision agriculture are being applied in the oil
palm industry. There is currently no effective control of this disease and it is essential
to detect the infection early. There is an urgent need for a detailed, accurate and fast

method of disease monitoring (Santoso et al., 2011).

Santoso et al.(2011) in their research had studied the potential of QuickBird's
high-resolution satellite imagery, which has a synoptic overview, to detect basal stem
rot disease infected oil palms and map the disease. They used imagery from
QuickBird to detect the disease and its spatial pattern. The results show that
QuickBird imagery of high resolution can be used effectively to detect infection of
basal stem rot disease in oil palms. Imaging-derived vegetation indices can

successfully discriminate between healthy and infected oil palms.

Red edge-based techniques were more effective than vegetation indices in detecting
plantations of Ganoderma-infected oil palm trees as there were three out of four
techniques that could yield results of high precision (Shafri and Hamdan, 2009).
Their research indicated that airborne hyperspectral imaging offers a better solution

to detect and map the oil palm trees affected by the disease on time. The condition of



oil palm trees could be accurately determined by using vegetation indices and red

edge techniques.

Since there is no effective treatment to control this disease, early detection of Basal
Stem Rot is vital to the sustainable management of diseases. The shortcomings of
visual detection have given rise to an interest in developing spectroscopically based
detection techniques for the rapid diagnosis of this disease (Liaghat et al., 2014). A
research was done to develop a procedure based on spectral analysis and statistical
models for the early and accurate detection and differentiation of Ganoderma disease
with different severities. The main objective of this research, the reliable and rapid
detection in the early stages of Ganoderma infected oil palm plants, was successfully
achieved by using the kNN-based classification model with an overall accuracy rate
of 97% (without false negatives). Compared to previous works, the classification
models used in this study could distinguish slightly infected palms (low to no

symptoms) from healthy trees even before symptoms were clearly visible.

2.4 USE OF INTERACTIVE MAP

Analysis of spatial multi criteria is used to make explicit trade-offs between goals
and provide guidance and feedback on changes in land use negotiated by the
participants. Digital maps are the means of communication between the participants
in the workshop and an interactive mapping device or can be called the “touch table”

is used as the interface (Arciniegas et al., 2011).

A study mentioned the LandCaRe DSS interactive model-based spatial information
and decision support system is trying to close the existing methodical gap. This
system  supports regional-scale interactive spatial scenario simulations,

multi-ensemble and multi-model simulations, as well as complex impact assessment



of local-scale strategies for potential land-use adaptation. The system is connected to

a local geo-database and a climate data server via the internet (Wenkel et al., 2013).

A precise map was also developed using the WorldView-1 satellite image to predict
the vegetation and tree age in oil palm plantations. To determine the best overall
classification accuracy, different scales and combinations of algorithms were used.
The research used the technique of ANN (Artificial Neural Network) for
classification of parameters resulted in higher precision using multiple bands

compared to single bands (Kamiran and Sarker, 2014).



CHAPTER 3: METHODOLOGY

3.1 DATA COLLECTION

Data used in this project is secondary data. The study was conducted at Seberang
Perak, Malaysia's oil palm plantation. A FARO Focus 3D terrestrial laser scanner
(Faro Technologies Inc., Florida, USA) was used to perform tree measurements. To
detect distances, the device uses a laser beam and the "phase shift measurement
technology." By analyzing the shift in the returning beam phase, the distance of an
object to the scanner is measured. The scanner can measure 360° by rotation of the
scanner's head on the vertical axis and 300° by a rotating mirror on the horizontal
axis. Because of this, the scanner has the ability to get a top view of a tree with
ground scanning. At a height of about 1 meter, the scanner was mounted on a tripod.
Each oil palm was scanned for a full 3D image of a tree at four different locations.
The laser scan was recorded in a removable SD memory card and transferred for
processing to the SCENE software (version 6.2, FARO Technologies, Inc.). SCENE
is FARO’s point clouds manipulation software specifically designed to process and

manage the scan data (Figure 1).

Figure 1: Point cloud interface using SCENE software




For each level of health, a total of 40 oil palm trees were selected. The oil palm trees
were classified into four phases of the level of health as shown in Table 1. This study
used frond number, frond angle, crown pixel, canopy200 and canopy850. The
number of fronds detected on the oil palm tree and the angle of frond is the angle
between two immediate fronds (measured in degrees) using the pictures of the oil
palm trees in the top view. Crown pixel is the number of pixels of the crown area of
the oil palm trees calculated from the top view. Canopy200 is the laser point density
in the 200 cm slice section from the top (tree's highest visible point) and canopy850
is the laser point density in the 850 cm slice section from the top. Figure 2 illustrates

the physical properties extracted from the study's TLS data.

Table 1: Healthiness level and tree descriptions (Lelong et al., 2010; Nisfariza et al.,

2012)
Healthiness level Tree descriptions
TO Healthy tree.
T1 Least infected tree. Looks healthy but presence of white

mycelium or fungal fruiting bodies (Ganoderma) on the

Stem bark. Yellowing or drying at some leaves.

T2 Moderate infected tree. Declination of older leaves.
Presence of white mycelium or fruiting bodies at base
stem and unopened spears. Sometimes there is rot atbark

Stem.

T3 Severe infected tree. Collapse of lower leaves.
Well-developed fungal fruiting bodies, unopened spears.

Rot at bark stem mostly visible.
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Figure 2: Physical properties extracted from TLS data used in the
study, (a) Frond number and Frond angle, (b) Crown pixel, (c)
Canopy200 and canopy850.
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3.2 REGISTRATION FOR ARCGIS ONLINE

To publish the map in online platform, user needs to have an account for ArcGIS
online. There are two types of accounts which are public accounts for a non-member
of an ArcGIS online organization and organizational account for a member of an
ArcGIS online organization. Figure 3 shows the template for ArcGIS registration

account.

AcGIS  Picng  Map  Sceme  Help Q  Signln

Create Your ArcGIS Public Account

Enter your information
Username

Password

Password strength: None C,l

Confirm Password

First Name

Last Name

Emal

Confirm Email

Security Question Select a question for password recovery

Ansiver

Figure 3: ArcGIS Online registration

3.3 MAP MAKING USING ARCMAP
Firstly, add data that contains tree points feature and the file must be in shape file
format (shp) as in Figure 4. Clicks add and the point will appear as shown in Figure 5

below.
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Add Data ﬂ

Look in: ?._[:_=|h'eemnr v_l %‘E}Lﬁ|§" ﬂ'l“ilﬁ&

ﬁi:ee_cuud.shp
==|tree_cood_.dbf

Shape file of tree points

Mame: | tree_cood.shp f Add

Show of type: rDaE:sets, Layers and Results ¥ _ Cancel

N HE.

Figure 4: Choose the layer of tree points feature in shape file format (shp)
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Table Of Contents 3 x
=28 4
Layers . 5 .
5 B C\Users\user\ Documents New folder (2) &
=17 m . +* ® . +

: ﬁ Tree point layer . e " .

Figure 5: The tree features point from shape file

To ensure the point has correct information or to make any correction, right click at
tree point layer under table of content box and click at open attribute table as shown
in Figure 6 below and the attribute table of tree point which contain all parameters

for each tree which determine the level of healthiness of the tree will be shown.
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File Edit WViews Bookmarks Inzert Selection Geoprocezssing Customize Windows Help
L e - 5 -1
e @ s s x| - < - |[1:800 ~|l[zZ] =2 @ B @
| S - o - @ -
@ QD 25| - s - K @ G2 M R B g © Geor
Table Of Contents B x
[l-_-_‘ ] = & | =
7 Layers
= B CUsersiuser\Documentsi\MNew folder (2)
= =
- [ Copy - -
> Remove
I e . - - -
Open Attribute Table
o
Open this layer’s attribute table. - =
Shortcut: CTRL + double-click
layer name ORCTRL + T. >
b - Fabie’ <
" - - | e R DD GE X u|
tree_point >
— — —
FID Shape * OBJECTID x v Tree_ID Fronds_No | anglie pixels 200cm_from | 850cm_from | LEVEL -~
> 0| Point 16| 100,689 | 4 11244 21 25 17 0000 19970 86520 [T0
‘(2 1 |Point 17| 100880 | 4 11244 22 25 17 SO000 19670 B6520 [T0
2 [Point 22| 100.89| 411248 =7 Z5 [id S0000 19570 86520 [T0
3 [Point 23| 10089| 411248 =28 Z5 17 S0000 19570 86520 [T0
4 |Point 24| 10089 411248 29 25 17 50000 19970 86520 [T0
5 |Point 26| 100.891| 4 11255 220 25 17 S0000 19670 B6520 [TO o
& |Point 27| 100.891| 411254 219 16 251 75458 5800 TE17Z T2
7 |[Point 29| 100.891| 411253 217 Z5 [id S0000 19570 86520 [T0
8 |Point 31| 100.89] 411252 215 25 17 0000 19870 86520 [T0
9 |Point 33| 10089 41125 213 25 17 SO000 19670 B6520 [T0
10 [Point 35| 100.89| 411249 211 25 [Ed S0000 19570 86520 [T0 -
11 [Point 41| 10089 a1124 36 Z5 17 S0000 19570 86520 [T0
12 [Point 45| 100.89| 411243 511 25 17 0000 19870 86520 [T0
13 [Point 46| 100.89| 4 11243 3132 23 173 23590 11808 41382 [To
14 [Point 47| 10089 4 11244 313 24 182 EG700 476D 162108 [T0
15 [Point 48| 100.89| 411244 314 2z 8.1 G011 a5197 61244 [T0
18 [Point 53| 100.891 | 4.11247 219 20 20.1 0149 28287 B0265 [T0
- 17 [Point 54| 100.891 | 4.11248 320 19 20.4 23372 28477 54196 [T0
18 [Point 55| 100.891 | 4. 11240 321 2z 7.9 20438 35626 65407 [T0
19 [Point 58| 100.889 | 4 11231 2 Z5 i S0000 19570 86520 [T0
20 |Point 59| 100.889 | 4.11232 43 Bl 45 42429 8683 226890 T3
21 |Point 60| 100.89] 411232 a4 [ 484 TTS64 25262 45109 [T3
22 |Point 62| 10089| 411234 47 25 17 SO000 19670 86520 [TO
23 |[Point 66| 10089| 4112356 ELE] =5 [Ed S0000 19570 86520 [T0
24 |Point 67| 100.89| 411237 a1z =5 17 S0000 19870 86520 [T0
25 |Point 68| 100.89| 411237 413 & 39.3 £5981 33240 255088 |13 %
25 |Point 60| 10089| 411238 414 25 17 S0000 19670 86520 [TO
27 |Point 7Z| 100.891 | 4. 11239 a7 Z5 [id S0000 19570 86520 [T0
28 |[Point 75| 100891 | 411241 azo Z5 7 S0000 19570 86520 [T0 £
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| tree_point |

[ % (0 out of 91 Selected)

I

Figure 6: Right click at tree point layer and the attribute table are shown

Once finish creating a map in ArcMap, the map can be published as a service to

ArcGIS server and share it on web as shown in Figure 7. Make sure ArcMap is

connected to ArcGIS online to publish the map service.
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[CFeie | Eatit.  senar Bookmarks Insert Selection Geoprocessing Custamize  Windows
[ rew... CErf =T 3 = =
== ... Chrl+— O . i ) - -
= Sawe Ctri+ S o o
Sawe LS.
Sawe A Copy... 1

I Share As » || B tap Package...
HSudd Drata (3 E@ Service...

HE  Ssign Out - azuanhusin = -

HE ArcGls Online...

Page and Print Setup...

=8 Print Prewisws. .. = -

-:'rf“— Primt... -
Export Map...
Analyze Map... =
Plap Docurment Properties... -
T vl sersdiuseriDo. Afinaltest. rmsed
2 CoulsersiuseriDocu.. Wtest . e - = ]
3 Cihullsers'n JMKELAS EROSIOM. rsodd
4 Fvhanim.mmsod
5 Frwimidlatest fyrp rozed
6 Fulrc Gl hganoderma rmap.mxd
7T FhwvGhlatest . rmcod =
2 ChlUserstiusersD. AP hyProp.msod -
S ChUsersfiuseriDocu. . Surmap.rmecd
Exit At Fa =

| =1 = [ |

Figure 7: Share As service to ArcGIS server
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Click at publish a service, next and choose a connection for server. Fill in service

name for reference in ArcGIS online as shown in Figure 8.

Share as Service

(@) Publish a service

-Z:::Z- Sawve a service definition file

':> ll“m“ln_l () Owverwrite an existing service |

Publish a Service.

Choose a connection

My Hosted Services {LIPM) ~ C:ﬂ

Service name

finaltest

< Back Continue Cancel

Figure 8: Publish a service in ArcGIS server

Service editor box as Figure 9 will appear. Click the analyse button to scan the
service and tasks for issues and opens the Prepare windows which show the errors

and warnings. Errors must be resolved before publish the service.

Click the Publish button to publish the service. The service is analysed and if there

are errors, the Prepare window will appear and the service cannot be published.

17



Service Editor | < N

Connec tion: My Hosted Services Service Name: fyp ] Import o Anabyze @@l Preview  giF Publish (~)
B e g Parameters
Eapatilities. Anti-Aliasing
Feature Access Anti-Aliasing: Best

Itemn Description Text Anﬂ—AIiaslng: Force
Sharing Properties

Maximum number of records returned by the server: 1000

Analyze button to scan Publish button
the service and tasks for publish
service

Figure 9: The service editor for map

3.4 DEVELOPMENT OF ONLNE INTERACTIVE MAP (WEB MAP)

When the service has been published successfully, sign in into ArcGIS online
account and click at content tab. The map that has been published will appear at my
content list and can be found based on the service name. The map will be published
in web map as shown in Figure 10 below. Click the map and open in map viewer as

shown in Figure 11.
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< C ) @ httpsy/kbpupm.maps.arcgis.com/home/contenthtmi?view=table@istart=1&inum=20&sortOrder=descBsortField=modified@folder=azuanhusin#content r @

Nur Azuan Husin

Home Gallery Map Scene Groups Content QOrganization O\ ﬁ sz

Content My Content My Favorites My Groups My Orga Living Atlas

‘ T Add ltem | | Create B Teble = Date Modified  }1] Filter
Folders (= 1 - 20 of 64 in azuanhusin
Q Filter folders ] Tite Modified v
All My r
ELAIMy Content [l INTERACTIVE MAP Web Map =] T VAT k]

Ry azuanhusin
| [E INTERACTIVE MAP Web Mapping Application

Web map

B New folder

] [E INTERACTIVE MAP Web Mapping Application
Filters | B final test Web Map & ¥ e May13,2019
v Categories 1 I8 finaltest? Feature Layer (hosted) B ¥ - May13,2019
No Categories Vet ] finaltest2 Service Definition B o .- May13,2019
Categories allow members to e
s coii T o finaltest Feature Layer (hosted) & . - May13,2019
provide a simple way ta browse
hitpsy/lbpupm.mapsarcgis.com/homefiiem.htmi?id=4/d882705804adbaf ast Service Definition B ¢ e May13,2019 =
Figure 10: Map service in content
& cC 0 a 151/ kbpupm.maps.arcgis com/h 1id=A4fd85 22958043 af2ecd361 v @
Home Mar Groups Content Organization Q Al s Blur Aenime Hosin

INTERACTIVE MA

2019 Updated: May 14

Details

h: The item is not shared. ».

Figure 11: Open the map in map viewer
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34.1 WEB APP BUILDER

Web app builder in ArcGIS online is an application that allows to build 2D and 3D
web apps without writing a single line of code. This web app includes tools to
configure fully featured HTML apps as we can see our map in the app and use it right

away.

Online interactive map is created from web app builder. Click at share button as
shown in Figure 12. Share box as in Figure 13 will appear if the map has been saved
in a folder in ArcGIS online otherwise a reminder box will appear to notify that the
map need to be save. In share box, two options are given to choose whether the map
can be shown to public or only the selected organization. Other members in ArcGIS
online or the selected organization can view and use the data from the map if the map

was chosen to both options.

Home ¥

[E) Details  #1Add ~ | BEBasemap | ElAnalysis &l Save ~ (== Shan

Share button

© About [E] Content §= Legend
Centents
¥ finaltest
T E AR e E|-
» @ Imagery

Figure 12 : Click at share button
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s

Choose who can view this map.

Currently, only you can view your map. Before you can link to it or embed it, you need to allow others to view your map.
[] Everyone (public)
] UPM

Link to this map

https://arcg.is/DeK4aHz]

[¥] Share current map extent

Embed this map

Figure 13: Share option box to choose the viewer for the map

Click at create a web app to continue to web app builder setting to create online
interactive map. Then, click at Web App Builder column as shown in Figure 14 and
fill in the description needed for the Web App such as title of the map, tags and
folder to save the map. Next, click at get started button at the bottom of the box and

Web AppBuilder for ArcGIS will appear.

Create a New Web Ag

Configurable Apps Web AppBuilder Web app builder
To create a new app with Web AppBuilder, enter a title, tags and summary. column
Title: INTERACTIVE MAP
Tagad GANODERMA x

Summary: (Optional)

Save in folder: azuanhusin e

Figure 14 : Web AppBuilder column and fill in the description of the map
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Web AppBuilder for ArcGIS®

Figure 15 : Web AppBuilder for ArcGIS is ready

Web AppBuilder for ArcGIS is ready to set up when template as Figure 15 below is
shown. Online interactive map is ready to be customizing before being launch. Four
main components as shown in Figure 16 which are theme, map, widget and attribute
can be customize based on the need. Various themes are available and choose the
theme for the apps as shown in Figure 17 based on suitability on information needed

to be shown and arranged in the map.
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Home 2 @ ek baabilaee b ace INTERACTIVE MAP @

Billooard Theme bx Theme Dart Theme

B INTERACTIVE MAP

New App - Nur Azuan v

with Web AppBuilder for ArcGIS

POWERED BY @

ésri

Figure 16: Four main components, theme, map, widget and attribute can be

customize

Home @V‘fe'oAppBL-‘c‘e*forArcGiS INTER4

Billboard Thems

Dashboard Theme  Launchpad Theme

Jewelry Box Pleteau Theme

Theme

RACTIVE MAP ® New App v Nur Azuan v

Srrlar Thama

[4 Launch

Theme selection

Preview of the template
based on theme
selection

Figure 17: Selection of theme
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Next, move to map column to identify the map that have been chosen for the apps.
Click at choose web map and select the previous map that have been save in the

folder as shown in Figure 18 below.

BT E LA TN s

Set imitial extae vt

U'I
f
2

|
}

R Lawsrwcks =i FPrawiaewes

Figure 18 : Choose the web map

Then, add widget for the apps. The widget can be customizing based on what
information are needed to be shown in the map. Click at set the widget in the

controller to add more customize widget at the template as shown in Figure 19

below.
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Home « @ Web AppBuilder for ArcGIS  INTERACTIVE MAP @

Set the widgets in this controller

Set the widget in the
controller

auncn S =] Save

Figure 19: Customization of widget

Widget controller panel as shown in left side of Figure 20 below will appear and

click at the + symbol to add and customize widget. On the right side, variable widget

items are available and choose the suitable widget based on the information needed

to be shown.

€ Widgets

Click here to add widget

Figure 20: Selection of widget
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3.4.2 QUERY TASK WIDGET

The Query widget acts as a query builder during configuration, allowing user to
determine the query by describing source data and filters and displaying fields in
query results. To use Query, click at query as shown in Figure 21 and add data source
from final test data by clicking at new query button as in Figure 22 below.

Customizing the title of the query and icon can be done as shown in Figure 23 below.

Edditc Ermveracgerycy R Filoer
o Saarmarmearyr I Fogrra phec I _=yrer L sse

Paailic MNossfhic_ ‘ LB = T lelﬂtcr:.l Talbi__ _

Srmvarc BEddvooss Swnimairilliimys M _

Figure 21 : The Query widget

Corfgure Qzy X
Set data source

@ Map () ArcGIS Online () Service URL

Select a layer from current map.

B finaltest

Hoguares origues Uc Nevaquey s s ensocee

New query
button

Figure 22: New query button to add data source
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Configure Query >

Cuery

e e Learn more about this widget

Query settings

2 Add one or more queries 1o the widget and configure paramets sach &m
finaltest . FA i s _ &
nc I Title box = =
e Customizeicon | |
lcon

Figure 23: Customize the title of the query and icon

To configure the Query task, go to filters tab and click at set button as Figure 24
below. Add an expression to customize the query based on source data as in Figure
25. Click at results tab to configure the displayed content and symbol for the query

results as shown in Figure 26.

P Configure Query < B

||
] - Query
- ' e s as, aulbe pon oa- el o P (Y
Change widget icon Lea ore about this widget

Query settings

oy Ac Add one or mere queries to the widget end configure parametsrs for each of them.

E + New query Doasource [

I QUERYRESULT

gend

Query criteria

Display SAL expression for end users

Spatial filters

[ ©nly return features within current map extent

[] Only return features that intersect with the shape drawn on the map

Set button

=il P . -

Figure 24: Configuration for Query task
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> —_—
gl . nore
. Add an expression to
+ Add expression {— )
customize the query
=] Display features in the layer that match all of the following ex
Fronds_MNo (Mumbe is any of | 0 selected - | == - o
Ask for valuess
Prompt Fronds_MNo is any of
Hint
List values: WValues filtered by previous expressions
angle (Number) is any of O s=lected - | =x >
Aslk for values
=
Figure 25: Add an expression to customize the query
W0 N
b2 Configure Query > 4~
Cuery
* Change widget icon Learn more about this widget
I QUERYRESULT Info it S e Results tab
y Ar
Content
) Use layer's pop-up configuration in the web map
(#) Configure custom content
e DlSplayed content Ti:l:a;lf_ea-ch result item: -
fOI‘ quel'y result These field attributes will displey:
b
Sort result items:
=
Symbol
Use symbols defined by the lsyer
-I| P )
h 4

Figure 26: Results tab to configure the displayed content
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Click at the icon provided at the side of the box and set display fields needed as in

Figure 27. Click ok and ok and the query icon will be appearing as shown in Figure

28.
—
Set display fislds >
Check the fields you want to displey. Select & field to updete its alias, order, and formet
Visibility MName Alias Special iype Actions
Fronds_MNo Fronds_MNo [None |
angie angle I-None '-.
pixels pixels [None |
F200em_fr... F200em fr... |__I";J-one x|
F850cm_fr... F850cm_fr... [MNone v]
K

Figure 27 : Set display fields

CTIVE MAP & New App « Nur Azuan ~

Query widget icon

Figure 28: Query widget icon in the map
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Figure 29 below shows the simulation of the map on mobile device. The map can be

direct access by scanning the QR code. Click launch to launch the web apps.

B —_
D D D D ~ | Find address or place
Phone X iPhone 8 Plus Phone 8/ iPhone SE/ 5
/iPhone 7 iPhone 7/ 6s /5C/55
Plus / 6s Plus /6
/6 Plus

O 0 M e

Phoneds/4 LGG3/G4/  Huawe Mate Lenovo 22 ‘
G3 ¢ Pro

010 fal 8

Rl coon R code to view application on your
mobile device

QR code for direct access

Figure 29: Simulations of the online interactive map on mobile device

30



CHAPTER 4: RESULTS AND DISCUSSION

4.1 ARCGIS ONLINE ACCOUNT
When the ArcGIS online account has been created, the ID and password will be

provided for further usage. In this project, the username and password are as Figure

30 below.
Sign in to UPM with &% esri
ArcGIlS login ID : azuanhusin o~

| e | _ Password : kbpupm123 :l

E -

Keep me signed in

Forgot usermame? or Forgot passwvwaoard?

Figure 30: Registration ID and password for ArcGIS online account

4.2 ONLINE INTEARCTIVE MAP

The interactive map can be access by mobile device or computer. The map will show
the entire location of the involve area on desktop mode and mobile phone mode as in
Figure 31 below. To access the web apps, user only need to search the URL or user
can also access the web apps by using the QR scanner code. Figure 32 showed the

web app has been accessed in mobile device using the QR scan code

https://kbpupm.maps.arcgis.com/apps/webappviewer/index.html?id=d6bc0d3 8ebf84c

cf807cf77de2652755
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https://kbpupm.maps.arcgis.com/apps/webappviewer/index.html?id=d6bc0d38ebf84ccf807cf77de2652755
https://kbpupm.maps.arcgis.com/apps/webappviewer/index.html?id=d6bc0d38ebf84ccf807cf77de2652755

@) INTERACTIVE MAP with Web Appiuider for Arcl

e

= Legend

Figure 31: Layout of the online interactive map

WICELCOM a6 1057 Am

x BRPSZIKBP pm maps arcs co

V029 -

c [
aQ, I
—_——

e e ® & ® o8
- ® cssn ee o

Figure 32: QR scan code to access the web app
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4.3 QUERY TASK

The query widget allows retrieving information from source data by executing a
predefined query. It serves as a query builder during configuration that allowing
users to define the query by specifying source data and filters and displaying fields in
query results. As an example, if user has information regarding parameters of the oil
palm tree click the query widget icon and select query criteria in query box as shown
in Figure 33 below. Figure 34 listed and showed the entire tree based on selected
query criteria. The  parameters that indicate the occurrence of Ganoderma are

shown as in Figure 35 below when user’s selections have been applied.

Tasks

Results

QUERYRESUWLT

g ’
Query criteria >

Fronds_ o s any o Query criteria

0 selected

angle is any of

pixels is any of

[0 seeces 1

F200cm_from is any of

‘ 0 selected

Figure 33: Click the query widget icon and select the query criteria
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Tasks Results

QUERYRESULT _Query result

Displayed features:53/53

Export_Qutput: TO

X 100.89

y 4.11
Tree_ID 21
Fronds_No 25

angle 17.00
pixels 90,000.00
F200cm_from 19,970.00
F850cm_from 86,520.00
LEVEL T0

Export_Output: TO
100.89

Figure 34: The results from the selection of query criteria.

Tasks Resulits
ODHIERYTFRESILNLT _ Ouery mesSsaslit - -
Crispdlayeasrd features: SIS =3 —= 3
E oyt Oestgpeest - WO ———. .
X Oy .S
. |
=1
< -
£ A T _AOD
S JADEDHDY O
1D DO O
B, S 220 Ol
T
Exxpa»r it COastgeasts WO -
- s Mo m - 1=

Figure 35: Result of query
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4.3.1 TREE CLASSIFICATION USING PARAMETER’S QUERY
For example, user wants to find based on certain parameter, e.g.; Fronds No > 20.

User can enter the value as in Figure 36 and the results will be shown as Figure 37

below.

Tasks Fesults

OQUERYRESULT

Query criteria

Fronds_MNo is greater than

20

Figure 36: Selection using parameter’s query

Tasks Results

QUERYRESULT _Query result -

Displayed features:64/64

Tasks Results
QUERYRESULT _Query result - L]
Displayed features:o4/64 E
TO M '
Tree ID 21
Fronds_No 25
T andgle 17.00
pixels 90,000.00
F200cm_from 19,570.00
F850cm_from 86,520.00
LEVEL TO
TO -~
1 Tree_ ID 22
i Fronds_No 25
1 ? angle 17.00

Figure 37: Results from selection using parameter’s query
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Additionally, Fronds no greater than 20 indicate that the three is in healthy condition,
which is level TO. Fronds no greater than 16 and less than 24 indicate the tree in
level T1, fronds no greater than 11 and less than 16 indicate the three is in level T2
and fronds no greater than 0 and less than 11 indicate the tree is in worse condition
which is level T3. The results from the selection using parameter’s query based on

Fronds no are shown in appendix.

4.4 SEARCH LOCATION OF THE TREE BY TREE ID
The search box helps to identify the location of the tree based on the searching input

which is tree id. Figure 38 shows the exact tree of the searching data.

& INTERACTIVE MAP with Web AppBuilder for A

=

10089
y 41
Teeld 21

o FrondsNe 25 o 0 ®
angle 17.00 ° ® @
pirels 90,000.00 b o o ©
F200cm_from 19,970.00
F850cm_from 86,520.00
E TO

Figure 38: Location of the tree ID based on searching input
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4.5 ATTRIBUTE TABLE

Attribute table which contain the data information about each tree can be obtained by
clicking at the attribute table widget. User can go through the table to identify the
level of healthiness of the oil palm tree. The example of the attribute table is shown

as in Figure 39.

Attribute table

-+ 100,889 4.113 Degrees

e . ; . widget

finaltest

X ¥ Tree_ID Fronds_No angle pixels F200cm_from F850cm_from LEVEL

100.89 411 21 25 17.00 90,000.00 19,970.00 86,520.00 TO0 I
100.89 Gianl 22 25 17.00 90,000.00 19,970.00 £6,520.00 TO

100.89 4.11 27 25 17.00 90,000.00 19,970.00 86,520.00 TO

100.89 4411 28 25 17.00 90,000.00 19,970.00 86,520.00 T0

100.89 4.11 29 25 17.00 90,000.00 19,970.00 86,520.00 TO

100.89 411 220 25 17.00 50,000.00 19,970.00 86,520.00 T0

100.89 411 219 16 25.10 75,458.00 9,800.00 75,172.00 T2

100.89 £l 217 25 17.00 90,000.00 19,970.00 86,520.00 T0

100.89 411 215 25 17.00 90,000.00 19,970.00 86,520.00 TO

100.89 411 213 25 17.00 90,000.00 19,970.00 86,520.00 TO

100.89 411 211 25 17.00 90,000.00 19,970.00 86,520.00 TO

100.89 4.11 36 25 17.00 90,000.00 19,970.00 86,520.00 T0

o1 features 0 selected
b Exploring the pote..pdf b 1-52.0-503014797...pdf ™ & Map based multicr..pdf ~ & Early detection of..pdf ~ b sensors-10-00734.pdf ™ Show all X

Figure 39: Attribute table
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CHAPTER 5: CONCLUSION AND RECOMMENDATION

CONCLUSION

The objectives for this project have been successfully achieved. Online processing
platforms that can be accessed by computer and mobile device have been developed.
Online interactive maps based on parameters of the oil palm tree have been created.
The query task has fulfilled the objective where the map can display the result
visually based on user’s selection. The developed online map provides an online
processing platform which can be used to process the information online with a
specific selection of analysis option. The online interactive map provide a fast data
retrieval of each specific tree since the user can get the information of the tree by
clicking the tree on the map without any needs of additional information. The
developed query task serves as a query builder during configurations that allow users
to define the query by specifying data source. When user had selected the

parameter’s value, the result will be displayed and highlighted on the map visually.
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RECOMMENDATION

Based on the observations and findings from the project, there is recommendation
proposed for further improvement. In future studies, the developed interactive map
can be improved by providing a query to predict severity level of oil palm infected by
Ganoderma Binonense. The prediction can help the plantation management to
prevent and avoid the disease from getting spread widely. The treatment also can be
done quickly hence saving the tree from getting worse and die and increase the

productivity of the oil palm.
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APPENDICES

The task query criteria are as Figure 40 below. User can enter the value based on

indicated parameter

mas ks Results

OUIUER Y RESLILT

Chusery Criberia
Fromnds NOo is bhbetwesmn

Reswult layer mame

QUERYRESIUJL T _ Quaerny resislte

Figure 40: Task query criteria
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Fronds no between 16 and 24 (T1)

Tasks Results

QUERYRESULT _Query result -

Displayed features:22/22

T1

Tree_ID 62
Fronds_No 20
angle 20.20

T pixels 91,523.00

Fz00cm_from 2,571.00
F850cm_from 186,261.00

LEVEL T
T2
: Tree 1D 612
m Fronds_No 12
— T angle 33.70 4 B POWERED BT 8

esri

Figure 41: Fronds no between 16 and 24 (T1)
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Fronds no between 11 and 15 (T2)

a INTERACTIVE MAP with Web AppBuilder for ArcGIS [ et ECE R el

Tasks Results

QUERYRESULT _Query result
Displayed features:11/11

T2

Tree_ID 612
Fronds_No 12

angle 33.70
pixels 74,916.00
F200cm_from 28,347.00
F850cm_from 316,915.00
LEVEL T2

12
Tree ID 1,018
Fronds No 15

? angle 26.10

Figure 42 : Fronds no between 11 and 15 (T2)
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Fronds no between 0 and 10 (T3)

& INTERACTIVE MAP cGIS Find address or place

Results

@ QUERYRESULT _Query result -

Displayed features:7/7

3 ”~
Tree_ID 43
Fronds_No 9
angle 46.00
T pixels 42,429.00

F200cm_from 8,683.00
F850cm_from 226,890.00

LEVEL T3
T3 ~
! l Tree_ID ki

*jr';“ Fronds_No 8
e 48.40

T angle

POWERED BY @

esri

Figure 43 : Fronds no between 0 and 10 (T3)
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