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SUMMARY OF MASTER’S DISSERTATION

Student

Identification 81533516 Name Tomoaki Masuma
Number

Title
Design and Evaluation of Planting Support System for Improving Work Efficiency in Palm Plantation

with RTK-GNSS High Precision Positioning

Abstract

The purpose of this study is to design and evaluate planting support system for improvement of
work efficiency in oil palm plantation by utilizing RTK-GNSS high precision positioning. In Malaysia,
large-scale agriculture of oil palm plantation is popular. Palm oil has been used not only for cooking but
also for biomass fuel instead of petroleum in recent years increasing its demand. On the other hand, areas
of plantation became difficult to be newly expanded for an environmental protection. Therefore, it is
necessary to increase the production volume by improving productivity limiting expansion of the
plantation areas. The life of oil palm is approximately 20 to 25 years and its yield amount decreases after.
To regenerate the production, a management company cuts old palm and replants new palm seedlings.
However, a conventional method has not been able to achieve ideal yield amount and cost benefit since
its efficiency of replanting process is still inefficient with various errors and time consumption.

In this study, we designed a system to support the conventional method. We interviewed and observed
onsite workers and supervisors who work at plantations owned by Felda Global Ventures, Malaysia’s
largest plantation company, to analyze problems and demands of the replanting processes. As a result, it
is found that replanting process of pre-lining, constriction, and palm lining have a potential to be
improved by applying RTK-GNSS high precision positioning. Although the processes require accurate
location information relevant data is measured manually on site by field workers according to the
conventional method. There are various errors occurred which resulted in inefficient replanting
outcomes. We used high precision positioning by RTK-GNSS as a means to acquire position with high
accuracy in plantation. Generally, RTK-GNSS positioning is consist of a permanent base station and
mobile phone network for communication, but these infrastructures cannot be used in plantations.
Therefore, we made a prototype system with UHF radio as communication for RTK-GNSS and
impermanent base station. A prototype system is tested by workers in two replanting works, pre-lining
and palm lining. We evaluate a prototype system in quality, cost and delivery and compare with

conventional method.

Key Word(5 words)
RTK-GNSS, Palm Plantation, Large scale agriculture, Productivity, Replanting
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Topcon GR-4 GPS, QZSS, GLONASS, BeiDou, Galileo | GPS(L1+L2C) | #J250 /i

ZASEE DI 1Z GPS DWMMEFIC L D RELS D, A= 74V GPS R —%E
—HRAICE K LTV % GNSS Z{EIE GPS @ L1 E5ICO ARG L T3 [22], L2C
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xRN DR R (STD=IEHER A HAZ:m)

Multi:U U+U | Multi:T | T+T(L1)| T+T(L2)
Open Sky

Pedestrian FIX Rate - 63.9 - 100 49.7

Terrace
STD E . - - - -
STD N - - - - -
Stationary FIX Rate - 100 - 98.7 99.5
STD E 0.2765 0.0016 | 0.3232 0.0019 0.0021
STDN 0.1925 0.0025 | 0.4028 0.0038 0.0029
Canopy Flat | Pedestrian FIX Rate - 17.9 - 3.5 6.3
STD E . - - - -
STD N - - - - -
Stationary FIX Rate - 81.6 - 81.3 84.7
STD E 1.4398 0.0144 | 0.7768 0.0145 0.0102
STDN 1.6224 0.0094 | 0.7068 0.0129 0.0117

Canopy
Pedestrian FIX Rate - 15.7 - 0.5 18.2

Terrace
STD E . - - - -
STD N - - - - -
Stationary FIX Rate - 0.5 - 22.1 55
STD E 1.6644 0.3283 | 0.7694 0.0468 0.0151
STDN 1.8426 0.5487 | 1.0225 0.1039 0.0349

Multi: Mutil-GNSS

U+U: Ublox EVK-MST % #JH] L 7z RTK-GNSS HIfz

T+T: Topcon GR-5 %z F|H] L 72 RTK-GNSS iz
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x ARG IARD DI DG T — ¥
Point Name | Long Lat
9 101° 57' 56.5259" 3°39'15.7637"
10 101° 57' 56.2689" 3°39'15.6155"
11 101° 57' 56.0120" 3°39'15.4672"
12 101° 57' 55.7550" 3°39'15.3189"
4 101° 57' 55.4976" 3°39'16.3504"
C 101° 57' 56.7817" 3°39'15.9018"
5 101° 57' 55.7527" 3°39'16.4927"
B 101° 57' 55.4955" 3°39'16.6404"
A 101° 57' 55.4965" 3°39'15.1640"
3 101° 57' 55.4976" 3°39'16.0527"
6 101° 57' 56.0100" 3°39'16.3450"
2 101° 57' 55.4976" 3°39'15.7550"
7 101° 57' 56.2672" 3°39'16.1973"
1 101° 57' 55.4976" 3°39'15.4573"
8 101° 57' 56.5245" 3°39'16.0495"
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Point Name

Long

Lat

Centroidl

101° 57" 8.0503"

3°39"40.7397"

P1

101° 57" 8.0497"

3°39'41.1441"

P2

101° 57" 8.2980"

3°39'41.0114"

P3

101° 57" 8.5143"

3°39"40.8302"

P4

101° 57" 8.6272"

3°39"40.5710"

P5

101° 57" 8.4076"

3°39"40.3943"

P6

101° 57" 8.1319"

3°39"40.3299"

P7

101° 57" 7.8520"

3°39"40.3583"

P8

101° 57" 7.5974"

3°39"40.4786"

P9

101° 57" 7.4709"

3°39"40.7318"

P10

101° 57" 7.5343"

3°39"41.0070"

P11

101° 57" 7.7681"

3°39"41.1398"

86




fie [dt View ook Seach GP5 Hep |
elnen|3|%| alalwls| B]sE|0A|EZ | o]
T Pl TEs]|
| Glt] &[]« 619] 4.4 £14]&|1 440

==

Pll Pl
L] ® '
P10 P
o °
P3
°
P9 Centroid]
. )
P4
®
P8
d Ps
P7 P6 ®
2 )
o B S
S0m  125m  200m
Faght Click to Drsplay Option Menu ii’iﬁm_—(ﬁﬁﬁ_&

R R 0 7 0 OREEE T — 8

87



RERIER

{RERIT1E PR D

AR AR D DREIR(A A >~ b E D)

EETE ¢ Measurement (m) Absolute error (m) Error(%)

9.144 CcM RTK CcM RTK CcM RTK
A-1 9.05 8.23 -0.09 -0.92 -1.01 -10.01
42737 9.01 9.15 -0.13 0.01 -1.43 0.11
42769 9.06 9.22 -0.09 0.08 -0.93 0.87
42798 8.99 9.18 -0.15 0.04 -1.68 0.43
4-B 9.02 8.61 -0.13 -0.53 -1.4 -5.83
A-12 9.01 9.33 -0.13 0.19 -1.45 2.03
43080 9.04 9.01 -0.1 -0.13 -1.14 -1.43
43049 9.01 9.08 -0.13 -0.06 -1.42 -0.69
43017 9.01 8.97 -0.13 -0.18 -1.44 -1.95
9-C 9.03 9.19 -0.12 0.05 -1.27 0.52
C-8 8.93 8.88 -0.22 -0.26 -2.39 -2.89
42954 9.00 9.27 -0.15 0.12 -1.63 1.32
42922 8.99 8.86 -0.16 -0.29 -1.71 -3.16
42891 9.00 9.14 -0.15 -0.01 -1.6 -0.08
5-B 9.15 8.90 0 -0.25 0.03 -2.68
15 9.02 9.00 0.13 0.21 1.37 2.27
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#* HEEHZE R O DRER(A A >~ b E D)

8.7m Measurement (m) Absolute error (m) Error(%)
M RTK M RTK CcM RTK
P1-P2 8.58 8.89 -0.12 0.19 -1.39 2.16
P2-P3 8.71 8.58 0.01 -0.12 0.08 -1.38
P3 - P4 8.76 8.56 0.06 -0.14 0.68 -1.63
P4 -P5 8.62 8.58 -0.08 -0.12 -0.91 -1.43
P5-P6 8.65 8.67 -0.05 -0.03 -0.61 -0.3
P6 - P7 8.68 8.56 -0.02 -0.14 -0.28 -1.66
P7-P8 8.75 8.62 0.05 -0.08 0.59 -0.87
P8 -P9 8.7 8.68 0 -0.02 0.04 -0.18
P9 - P10 8.58 8.64 -0.12 -0.06 -1.44 -0.65
P10 -P11 8.79 8.28 0.09 -0.42 1.05 -4.87
13 8.68 8.61 0.06 0.13 0.71 1.51
P11 -PI 5.71 8.53 -2.99 -0.17 -34.39 -2.01
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Name

Gender

Age

Position

Do you have smartphone?
Where are you from?

Work experience

What is your challenge?

What is evacuation point on your work?
What is big issue in pre-lining
What is big issue in palm-lining
Is there another issues in work?
How many holydays in 1week
How do you think prototype?
Improve point

Good Point

How many times experience plam lining/prelining?
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FzF Ay —fER

Name Jayade Amir Salimudin Sudarman Rahmi
Gender Man Man Man Man Man
Age 35 39 31 28 45
Position worker worker worker worker worker
Do you have none Yes Yes None(Future NONE
smartphone? phone) Future
phone

Where are you | Indonesia Indonesia Indonesia Indonesia Indonesia
from?
Work 3years 3years 2years 3 3years
experience
What is your Hard work Hot weather Hot(f >~ KX | Hot
challenge? Whether Hot | Whether Hot FEDEW) whether
What is Target EHE EHE sl K[
evaluation 50
point on your palm/day/pe
work? rson

No pennarty
What is big Difficult to Error in Prelining is Prelining is (=
issue in pre- prelining by conventional difficult by difficult by Error
lining small trees method bushes (Small bushes (Small

and hills. trees) trees)
What is big Nothing(Easy | Error in curve | Error in corner | Distance palm | Error in
issue in palm- to do) angle area area to palm have corner
lining errors area
Is there HANEFIC | No issues None no None
another issues | E< & &> H
in work? lcBE@m<T
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nizun

16:2-3K

fil—2~3 A<

%

EWEDRRE
How many Friday only
holyday in
Tweek
How do you Easer Good device Device is ok Easy Can be
think Faster Light(Not usable
prototype heavy)
Improve point Pole would Pole is more none None

be more light

lighter

Warning

siren B’% % &

(RYA
Good Point Easy Fast to More fast get a

get a point point

How many pre:4mont
times plam h
lining/prelining Palm:4mon
? th
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