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ABSTRACT

We used the Unmanned Aerial Vehicle (UAV) technology to obtain the
orthomosaics and point clouds from photographs of two periods, and then used a self-
developed program to detect 2D image change and calculate 3D earthwork volume
change in the study area. The algorithm was the Green Leaf Index (GLI) combined with
the setting of the threshold value. The study area was located in the lower reaches of the
Pi-Ya-Sang Creek watershed in Heping District, Taichung City. The two UAV
photography missions were carried out on August 5 and August 12, 2021 respectively.
In the 2D image change detection, we calculate the GLI values for each grid of the two
phases separately. The best result was obtained if the GLI threshold value was set to the
minimum of 0 and the maximum of 0.03; in the 3D earthwork volume change
calculation, the best result was obtained if the GLI threshold value was set to the
maximum of 0.02. The study showed that after the heavy rainfall in the study area on
August 7, 2021, about 522,955 m® of soil and sand migrated. We expected that the
results of this research can be used as a reference for applications such as environmental
monitoring and change analysis.

(Keywords : UAV , GLI, Pi-Ya-Sang Creek)
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Fig.1 The Location (a) (Source: Google Earth)

and terrain (b) of Pi-Ya-Sang Creek watershed.

The coordinate system shown in (b) is TWD97
NE (unit: meter).
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Fig.5 The results of 2D image change dete
ction. The min/max threshold values in (a),
(b), (c), and (d) are 0/0.01, 0/0.02, 0/0.03,
and 0/0.04, respectively. The red dots are
the positions with variation. The yellow cir
cles are the locations with obvious change.
The coordinate system shown in the figures
are TWD97 NE (unit: meter).

R ERE AP > SHE LT ERTE PG E
ZROERARAE  EBIETTARE HIESE
AFEETT RS EHTERE o &HENEIR
S E TR E R A ESCEE 0.02 B2 0.03
REFOS B Ry S BRI, - AfE 6 EAfE 7 A
I 8 6 TELEE B AR A Et RS EIRYIRE
EETEEE - A ARETE LT
AUREFSRLAL > B —EMEF8S ~ ImxIm ZERY
I > BilE 4 TESTSRR R EAEEE - R
REWE - FEEhEcE 6(a)gifE 6(b) - WIfERL
SRIGREIHE H UM ES < SEAE LA BER: - E1E
6(b) = EIE 2 A et B B (B0
T 4EEEL) > SPIEERA(E 0.02 AratEZ
R 6(a)) JE Ry iE LT BB LA 2 &
ESPE SN

2.6834e+006
2.68320+006 1
2.683+006 -
2.68280+006
2.6826e+006 &

2.68249+006 1

259500 258800 260100

(2)

2902

268342006 -
2.68322+006 -

2.6832+006 |
2.68282-006
2.6826e+006 “

2.68242+006

259500 259800

(b)
6 =4 ITEELOTRR > H ()]
M {E R A 0.02 ~ (b)FIHE(E R AE 0.03 -
AL A E LT BELAIE -
P AR £ 48 Ky TWD97 NE - BLfiL By
AR
Fig.6 The results of 3D earthwork volume

260100

change. The maximum threshold values in (a),
and (b) are 0.02, and 0.03, respectively. The
red dots are the positions where the earthwork
volume change is calculated. The coordinate
system shown in the figures are TWD97 NE
(unit: meter).
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