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ABSTRACT

This study aims to contribute to better understanding the effects of the changes in the
parameter values of GroundFilter algorithm(GF), which performs filtering process, and of
GridsurfaceCreate algorithm(GC), which creates regular grid, provided in Fusion software
on the accuracy of elevation of the final LiDAR—DEM products through comparative
analysis. In order to test whether there are significant effects on the accuracy of the
final LIDAR—DEM products due to the changes of GF(1, 3, 5, 7, 9) parameter levels and
GC(, 3, 5, 7, 9) parameter levels, two—way ANOVA is conducted based on residuals.
The residuals are calculated using the differences between each sample plot' s paired
field—measured and DEM—derived elevation values given each individual GF and GC level.
After that, Tukey HSD test is conducted as a post hoc test for grouping the levels. As a
result of two—way ANOVA test, it is found that the change in the GF levels significantly
affects the accuracy of LIDAR—-DEM elevations(F—value : 27.340, p < 0.01), while the
change in the GC levels does not significantly affect the accuracy of LiDAR—DEM
elevations (F—value : 0.457). It is also found that the interaction effect between GF and
GC levels is not likely to exist(F—value : 0.247). From the results of the Tukey HSD test
in the GF levels, GF levels can be divided into two groups( 7, 5, ‘9 , 3 vs 1)
by the differences of means of residuals. Given the current conditions, LIDAR—DEM can
achieve the best accuracy when the level 77 and ‘3’ are given as GF and GC level,
respectively.
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FIGURE 1. Location of the study sites
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TABLE 1. Forest characteristics of the study sites

forest type(unit : ha(%))

Smdy coniferous decideous mixed non
site total
forest forest forest forest
Yanaiu 8.6 1.2 2.2 _ 22.0
g (39%) (51%) (10%) (100%)
Pocheon 79 ) - - 126
(63%) (37%) (100%)
Sejong 5.3 1.4 4.1 1.7 22.5
(23%) (51%) (18%) (8%) (100%)
Gyoengsan 6.3 75 4.7 _ 18.5
(34%) (40%) (26%) (100%)
TABLE 2. Location and topographical characteristics of the study sites
S;ﬁiy location(N, E) slope(® ) altitude(m) aspect
Vandiu N 37° 49" 02" 18.5/ 193/ W
9 E 127° 06 58" 0-42.4 105-322
N 37° 45 52° 22.3/ 224/
Pocheon E 127° 09 21° 0-44.6 160-300 E
Sejong N 36° 25 53° 21.7/ 159/ NW
E127° 14 117 0-48.8 33-312
Gyoengsan N 35° 58" 57" 25.5/ 600/ N
E 128° 44" 46" 0-56.9 495-716
TABLE 3. The technical characteristics of LIDAR data used in this study
study data flight flight velocity dot density
site acquisition date height(m) (kts/n) (points/m?)
Yangju May 2012 2,000 135
Pocheon May 2012 2,100 135 45
Sejong May 2013 1,890 121 '
Gyeongsan June 2013 2,300 123
o FUEE 4Spoin/mE FEALYRA  GCY dAYrlE SEO x2gd] @E T
(NGII: National Geographic Information LiDAR-DEM< Fusion ver 3.29} ArcGIS

Institute) ol A3 &3 LIDAR 7]%F 1mX
Im ZA=} 77249 DEM Az Aesk Ha 3
2= 7153l 2. 5point/m BT 7] wjEo] 2|
WS gdsh=d AlEAdo] gy Aad
F=oh=d FAsita SFE T (NG,

g o
a2 =

2013).
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oot

F5 LDAR RTE|EF DEM A TSl ArzR|ed A EArsE

ER vl dwel A AT/ UEA - HEE - 258 159

Fusion

Airborne LiDAR
raw data(*.las)

Filtering with
GroundFilter algorithm,
by five parameter levels
(GF:1,3,5,7,9))

Each individual
data processed from
GF parameter level(*.las)

Format conversion
(DTM2ASCII)

Regular grid surface data
processed from GF and GC
parameter combination(*.dtm)

Regular Grid modeling
with GridsurfaceCreate
by five parameter levels
(GC:1,3,5,7,9))

P

ArcGIS

surface data(*.asc)

1
}
}
1
: ASCIl format
1
]
1
}

Format conversion
(ASCII To Raster)

surface data

I
|
|
|
Raster format :
|
|
|
|
I

FIGURE 2. LiDAR—DEM generating process

Zt} (Choi and Cho, 2005).
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FIGURE 4. The locations of the sampling plots in the study sites
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TABLE 4. The specification of X914+ GPS/GNSS performance

Attribute

©  Sample for evaluation
<{sample plots in Gyeongsan study site>

8mm+1ppm
15mm+1ppm RMS
3mm-+0.5ppm RMS

Surveying way
Real Time Kinematics (RTK) Honzgntal accuracy
Vertical accuracy
Horizontal accuracy
Post Processing Static Vertical accuracy 5mm-+0.5ppm RMS
Baseline Length <300km
TABLE 5. The number of field GPS sampling points for each individual study site
study site field GPS sampling points(n)
Yangju 12
Pocheon 5
Sejong 16
Gyeongsan 10
Total 43
3l ZF A iAol M S4E e 3 58 WAL Qe AR ST AE
A 2 ATl W A WA o= W& peAe] Bk wleh HAdd e
o Ao M¥uol o7] wiel Aol AeeE sl g8 45 Aeke
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JEAHEA (two—way ANOVA)-S AAskaich
= SPSS ver. 21°] AMEHSItL o]
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TABLE 6. Results for two—way ANOVA to test

Az}, GF el
o et FIFs
(F—value : 27.340, p<0.01). ¥hd GC )
HlE e wep kel giste] fejulst
g2 e AoZ YElT(F-value © 0.457).
olE 3l IAE 1k B zolele GF7F
GCHT} A 93 vx& Qdolgty e
4= 9tk o]+ GF7F GCEUY LiDAR-DEM2
P gshwe] oist o] vk uE
g 4 Qi mebA Kok JEst das
S ¥ 33l LIDAR-DEMS F=3= #Ev]
Al, GFell tjsto] 42 o =2 sesljok
2 Alggdh wbd, GFEF GC v g
FoAgavhs A fonst Jg

° 2 Yehgth(F-value : 0.247). wh
Jeule] A Al GFe GC Hv|El:
ATk

GF, GC parameter on the accuracy

SS df MS F D
Corrected Model 221.792 24 9.241 4.798% .000
Intercept 751.544 1 751.544 390.153*= .000
GF parameter 210.660 4 52.665 27.340%* .000
GC parameter 3.525 4 .881 457 167
GF*GC 7.607 16 475 247 .999
Error 2022.595 1050 1.926
Total 2995.930 1075
Corrected Total 2244 387 1074

dependent variables : residuals

#+. p<0.01, *: p<0.05

SS © Sum of squares, MS : Mean of Sum of squares
df @ degree of freedom, p : significant probability
GF*GC : interaction effect between GF parameter and GC parameter
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TABLE 7. Multiple comparison between the means of the residuals from the five GF levels

groups
GF parameter level (mean of residuals(m))
1 2
7 0.5658
5 0.5757
9 0.5812
3 0.7466
1 1.7113
p .659 1.000
p . significant probability
p <0.05
post hoc : Tukey HSD test

TABLE 8. The means of the residuals from the five GC levels

GC parameter level

mean of residuals(m)

3

a1 © N —

.7498
.8085
.8295
.8754
9174
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