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2 Monitoring of non=point pollutant sources * management status and load change of composting in a rural area based on UAV

ABSTRACT

In rural areas, composting is a source of non—point pollutants. However, as the
quantitative distribution and loading have not been estimated, it is difficult to determine
the effect of composting on stream water quality. In this study, composting datum
acquired by unmanned aerial vehicle(UAV) was verified by using terrestrial LiDAR, and
the management status and load change of the composting was investigated by UAV
with manual control flight, thereby obtaining the basic data to determine the effect on
the water system. As a result of the comparative accuracy assessment based on
terrestrial LIDAR, the difference in the digital surface model(DSM) was within 0.21m
and the accuracy of the volume was 93.24%. We expect that the accuracy is sufficient
to calculate and utilize the composting load acquired by UAV. Thus, the management
status of composting can be investigated by UAV. As the total load change of
composting were determined to be 1,172.16m’, 1,461.66m’, and 1,350.53m’, respectively,
the load change of composting could be confirmed. We expect that the results of this
study can contribute to efficient management of non—point source pollution by UAV.

KEYWORDS - Composting, Unmanned Aerial Vehicle, Terrestrial LIDAR, Digital Surface

Model, Manual Control Flight
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Analysis of the change

Data acquisition

' Comparison of UAV and LiDAR

in the Volume of composting

= UAV flight ) » Profile analysis
-Aug 21,2018 - Oct 13,2018
- Sep 5, 2018 - Oct 15, 2018

= Accuracy of Volume of composting

from UAV data

»

= Volume calculation of composting
= Volume change analysis

= Terrestrial LIDAR
- Oct 15, 2018

> ‘ Management status of composting ‘

FIGURE 1. Study Process



4 Monitoring of non~point pollutant sources * management status and load change of composting in a rural area based on UAV

Kilometers |

FIGURE 2. Study sites
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TABLE 1. Detail of Phantom 4 Pro

2. Xtz % % DSM MM

1) UAV

2 AFeAE AR A ol e o E)
A HeE miotslr] flal A-Al71E aEst
o F 4242018 8€¥ 21¢, 9¢¥ 5¢, 102
139, 10€ 152Dl 24 UAV F9= 881
t}. AR )= DITAFS] Phantom 4 progs 24
3l om, o] J|AlE FA=FE (Quardcopter) #
FHEo] 7ksate]l 1ol UAVel Bvls) o]F
A& A3 A 33 G AR
Heelth(GE 1). oFEne] B4 4 HYS g
FHo® 1gatr] fl8l &Y WHE FEEE

ltem Detail
= —
s »
Max Flight time Approx 30 minutes
GNSS GPS / GLONASS
FOV(Field of View) 84°
Max image size 5472 x 3648
Max Transmission Distance 7 km




UAVE 83t A v oW oPseln| al4e] o B wet 2UEE / o By 2 48T 5

FIGURE 3. UAV manual photography method
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HA5E G YA AZEeIR] PIX4D
AL PIX4D mapper version 4.3.31.2 A&
sto] ofAEH|e] AP DSMe Al#aked
ot ARFHeRE ZU|AE B V|IJAES
A S 9y ¥AHeAT MTP(Manual Tie
Point) & A3l Fhdlete] oJgh o= 1A

TABLE 2. The specification of RIEGL VZ—400i

g, EQE S (point cloud) 2 w4
(mesh) & A = FHFHoz GAY 2

DSM= 23433l

2) A% LiDAR

A/ LIDART #5 tid&=9] 3] =Y
Ao R Fa| B golA 3AAE B9l 4
32k FH3E gk ol gsto] tid=e FHE
A7l axAQl ) (Park er al, 2010;
Lee and cho, 2017)& oA En|9] dels A
UskA S48 7 glon, AAgs getet=]
83tk o]4% A4 LIDAR vl RIEGL

A rlo pob

Image ltem Detail
High Igger pulse 1900 kHz
repetition rate
Range and accuracy 800m £ 5mm
Minimum range 0.5m
Wide field of view 100° % 360°

High speed data acquisition

500,000 measurement/sec
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H] oA UAV DSMQ] 7Fd vk A 3H-S 7]
TORE U 91X A LIDAR DSM9] =
olg A3tk FYst Ve AR g
Z} opAEH] gele]l DSMell thste] ArcGIS
10.6 229 ol&stol 1§ 58} ol 44
TZbell th3t polylines A3 & Profile ¥
S Bk AR oR Zh gkl it sy
A4} LiDARS] DSME 7]&2. 2 UAV DSM&
Hlwstal ks FAERIth 3 DSMe &
g3to] opAENY] AAFS k=St H A
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FIGURE 5. Comparison area and location of
checkline
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1. Set the range
of composting

2. Clip the composting
from DSM

3. Volume calculation
using Surface Volume tool

FIGURE 6. Volume calculation method of composting
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FIGURE 7. UAV DSM (left) and Terrestrial LIDAR DSM (right)
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TABLE 3. Result of geometrical treatment

Tie point dX dY dL
1 0.041m 0.015m 0.044m
2 -0.003m 0.020m 0.020m
3 0.004m -0.010m 0.011m
4 -0.065m -0.042m 0.077m
5 0.066m 0.045m 0.080m
6 -0.043m -0.029m 0.052m
RMSE +0.045m +0.030m +0.054m

TABLE 4. Result of volume analysis

LIDAR UAV

Volume 28.731m’ 26.790m
Volume ratio ;
(UAV/LIDAR) 93.24%

Height(m)
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FIGURE 8. Profile comparison result of DSM of
UAV and LiDAR
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FIGURE 9. the location of composting
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TABLE 6. Presence or absence of covers by photography shooting time

-
4

Number of Presence or absence of covers
composting 2018.08.21. 2018.09.05. 2018.10.13.
1 X O X
2 0] ) X
3 0] ) )
4 0 0 Z
5 A A A
6 O O )
7 0] ) X
8 A A A
9 0] ) X
10 @) O O
11 X O A
12 - A -
- X
- X
- A
N

A = The cover was present but not O = The cover completely covered

X = The cover was not present.

completely covered. the composting.
oFAEN] AHAFE 1,172.16m, 1,461.66m, ket AA) wsk fys 7HH e oA ER=
1,350.53m'2 YERT) T2 Y ¢ H Ggo] & oz IdH

A WHE spole] glate] A4 wE AR oh A9 ek A 29417191 20184 89 219

U ofANE PRdel RASA ¥ o ol 497 20184 941 121 A

Hule] AAl Ws AEE F7h F gasts Gl thed 20184 99 50 B al]
-

B B3leH, 1, 3, 8,9, 11, 129 oFAE] 7ol o3k ofAEn| o FAE ﬂ"d% T s
HE 22 S B3l 2, 4, 6% ofAFH] AlZ1ole T1eu Aol el s PR
o HHE APl W Pph RS o WAl Sk AL A Holw gl
H, 13, 14, 150 oFHEN]= 2, 4, 6W oFAF] FA}Jo] o]Fofxl Fo® HQth ol g
nleh vhj= AAjRo] WekA] ot Sk ol oFAEH] AA X‘%‘lol A e 7
B BAAth 7, 10¥ oA Eu= A% Tt l sob opAEuM HEF7E Ast] A
s AP nglom, 59 opEmlg Lol 4 2 #3)HUE FsAol aznm Bk 109
Aol e F WehA] = obHER|E EAls & Al HHlE Zxsp] flsiM i
tt o]E Ro} ok 4 0kr WAL & JAHH W o)Akl ofAEn| 7 AAgke] 7Hask= A
el At oA En] o] 4 H sk veket - e wolal glov, N7 i 2 AAH
& 7T 8L BT 5 AUk ol 914 gok o] A7le] BTk & A% oFAH
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TABLE 7. DSM volume of composting
(&9 : m)
Number of DSM volume of composting
composting 018.08.21 2018.09.05. 2018.10.13.
1 47.84 87.30 39.54
2 77.99 78.58 67.05
3 28.64 71.18 30.78
4 2.78 2.85 -
5 58.58 42.65 4312
6 113.83 112.66 105.00
7 73.77 75.26 77.66
8 341.02 376.19 314.96
9 280.35 292.84 207.89
10 46.77 56.10 66.00
11 100.59 258.29 148.68
12 - 7.76 -
13 - - 96.07
14 - - 99.67
15 - - 5411
Sum 1,172.16 1,461.66 1,350.53
Hle} F7gAle] AxE FH7F vjdeddo=w 2 Yelgth UAV dHlolEE F3t] AtEshe
A A8 7FsAol Frkar e A7 eEe] Aehr= XA LiDAR Hlo]El ¢} v w
3to] 93.24%= UETE o]E Fdl UAVE
A =2 SFExE WAoR dolelg A5 ok e
o] AAFE sty &8shlel FEsitia
B AT wEAdeld nHeddos 28 pugn.
st Sl obAE]el tiste] UAVE &-&-ato e A3 201849 8¢ 21943 20184
oFAEY] e HASsha, opAEul B 9g sad) A ANsIglon, F4 ¥ 57
A 8l AR AbEste] 2 AP AA xe) guE Axsls A7191 20184 104 13

el

WS setsioinh didA el okXEn] ¥
e 9557] glstel UAV 9ae &
o %—;;H ﬁE ]_o:l qu UAV <AF
Hlo|E| 2 5E A3 Ak HEeE skls)

71 S1s) A% LIDARE #g3te] A5s A
stoith. 1 F UAVE %8 959 gow

Ard7dat DSMS Al #hstod Olﬂ*ﬂﬂlﬂ w2
Bl, A AkE gl A4 WskE Felagin
UAV  dlolele] A&es Hashr]  slel
Profile?} oF#EH] HA%o2 %% LIDAR 4
oJel9} WA AAESAT Profile W]
A& & Ay} UAVSE A% LIDARS] 4] v]
xo= AL = %ler, RMSE: 0.123m,
9= oF 0.21m o] 2polE vehl= 2l

Aol HFS A8kl T 157049 oA EuIE
EL*”O}O*D} g el oFAEnl el a3
2 GU7E & AAEe] 9gled 10€
13elli= HulE 784l Axats A7|E 9
A7F mEAEe] Qe B9 Bol - Al
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o:louq 74 A -7 sz 93] AAjo)
2 Fohstol el Sl oRsle] fA8
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Ao AWHRE 7FsAo] o} ofEm 9|
A7t A2 FUERS Tl rku
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st e
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e deEet AAstE gelst=d &-8o] 7t runoff treated with livestock manure
S Ao FRIFIY. o= HjFede F2 compost. Journal of the Korean Society
Aoz AL3= oA EN]| i a¥F el of Agricultural Engineers 54(6):29—37
TERES AASh=H 7|24} AARE o] &8 (HAqF, &A1, oldd, 7195 2012a. 7
T Stk odlE =0, Febd Aol o8 ok4E FEx #Y7F AmE 2 gdGE50 34
vlo] b s WAs] sl weldEHzt vl a8 Y fE B4 dmsaEsA
Hjgk ofA EH|e] X E Thetst 4= glom, T 54(6):29-37).

o oFEIZE sRAlel fEE e AER o 7R 76 Son, K.S. Yoon., HJ. Lee
T o] vRH e oigtk 9 stk o]F

k)
A7) I3 chepe 3 Weke mEshed @
go] JPed Zow wpEr @Fo ur
s opAEH] A AES S5e] UAVS
A4 LIDARE 8§30l A4F 3= 37
A7 AT S Aest Q. EE SE
2% PAS B g9 B35 opHEug) Lol
Wl tpgEel et BolEu ASo] shsshn
2, AVPEE ofEZeAolde BEate] A

Y PO GYS A5, oHENE X

Aot} ABEA W PR T 5 Ux AT
2 Q3.

B Qo] A3 UAVE @8ale] opEh
7 uRedness el A G @
W )zAes B89 Zolw, UAV/IEe) A
g2 Fol BEHQ ndedq weld) 7elg
T 9l Aow gk,
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