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ABSTRACT
Thus, this research was performed to study data acquisition conditions and effects
=310~

Although aerial LiDAR had been launched commercially several years ago,
difficult to study data acquisition conditions and effects with various datasets because

of its acquisition cost.



with virtually various datasets.

For this research, 3D tree models and forest stand models were built to represent
graded tree sizes and tree plantation densities. Also, a variable aerial LiDAR
acquisition mode! was developed. Then, through controliing flight height parameter,
one of the data acquisition parameters, virtual datasets were collected for various
data acquisition densities. From those datasets, forest canopy volumes and maximum
tree heights were estimated and the estimated results were compared.

As the results, the estimated is getting closer to the expected during the data
acquisition density increase.

This research would be helpful to perform further studies on relations between

forest inventory accuracy and LiDAR cost.
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A. Plantation Densities of Even—aged

Figure 1. Forest Stand Models

B. Vertical Layers of Uneven—aged
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Table 1. Maximum Height and Canopy Volume in each Even—aged Stands

Stand Type Expected Acquisited Reconstructed (%)
Tree crown data 7 )
Gige  Overlay den51ty he(m)  Ve(mr) ha(m) V() he/hax100 Ve/ Vax100
ratio.  (points/ )
052 10.00 753.99 9.62 531.70 96.20 70.52
0.00 0.69 10.00 753.99 9.76 552.39 97.60 73.26
’ 1.03 10.00 753.99 9.87 613.47 98.70 81.36
2.07 1000 75399 982 66354 9820 _88.00
0.52 10.00 1,261.64 990 1,169.12 99.00 92,67
small 047 0.69 10.00 1,261.64 987 1,177.73 98.70 93.35
’ 1.03 10.00 1,261.64 9.87 1,193.86 98.70 94.63
207 10.00 1,261.64 9.90 1,200.28 99.00 95.14
0.52 10.00 1,469.47 947 1,358.49 94.70 92.45
0.77 0.69 1000 1,469.47 947 1,366.29 94.70 92.98
: 1.03 10.00 1,469.47 961 1,377.73 96.10 93.76
2.07 1000 1,46947 947 138545 94.70 9428
0.52 15.00 1,130.98 14.29 §95.20 95.27 79.15
0.00 0.69 15.00 1,130.98 14.52 952.97 96.80 84.26
' 1.03 15.00 1,130.98 1452 1,011.24 96.80 89.41
2.07 15.00 1,130.98 14.56  1,049.09 97.07 92.76
0.52 15.00 1,713.96 14.21 1,551.01 94.73 90.49
. 0.69 15.00 1,713.96 1450 1,614.52 96.67 94.20
medium  0.32 1.03 1500 171396 1475 162113 98.33 94.58
2.07 15.00 1,713.96 15.00 1,646.63 100.00 96.07
0.52 15.00 2,204.12 14.62 2,086.70 97.47 94.67
0.77 0.69 15.00 2,204.12 14.76  2,095.98 98.40 95.09
’ 1.03 15.00 2,204.12 14.87 2,11048 99.13 95.75
2.07 1500 2,204.12 1482 2,122.53 98.80 96.30
0.52 20.00 1,507.96 1928 1,318.68 96.40 87.45
0.00 0.69 20.00 1,507.96 19.07 1,371.84 95.35 90.97
’ 1.03 20.00 1,507.96 1941 1,407.18 97.05 93.32
2.07 20.00 1,507.96 1941 1,435.93 97.05 95.22
0.52 20.00 2,523.26 19.29 2,365.45 96.45 93.75
big 047 0.69 20.00 2,523.26 19.52 2,401.47 97.60 95.17
’ 1.03 20.00 2,523.26 1952  2,410.95 97.60 95.55
2.07 2000 2,523.26 19.56 2436.44 97.80 96.56
) 0.52 20.00 3,274.19 19.21  3,104.69 96.05 94.82
0.91 0.69 20.00 3,274.19 19.50 3,126.75 97.50 95.50
’ 1.03 2000 3,274.19 19.75 3,140.25 98.75 95.91
2.07 20.00 3,274.19 20.00 3,151.76 100.00 96.26
°f 2%E vims] 2, FAHCR AAFY 7], 44YE 2 A2HS A%s}t L5
% 23R Gl AL AL 2AY 53, QRARD Fosne FHH
A% RAYEE vwd Ay, 3o vs) Az FHAA) AdAoz A Wasie
AHE 29
olFHE APRde] ddte] 494 AuHELT ot 2L FFeto|d APER

FH 24 % 228 AN JP A FIE o9 Table 2014 BE wsh 2o,
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Table 2. Maximum Height and Canopy Volume in each Uneven—aged Stands

Stand Type Expected Acquisited Reconstructed (%)
. data
Vegetation Iree  gengity  hm)  Ve(m)  h(m)  Vam)  ho/hx100  Ve/Vix100
ayer ize  ooints/ i)
052 1000 126164 990 1,169.12 99.00 9267
el 0.69 1000 126164 987 1,177.73 98.70 93.35
1.03 1000 126164 987 1,193.86 98.70 94.63
2.07 1000 126164 990 1,200.28 9900 - 9514
0.52 1500 171396 1421 1,551.01 94.73 90.49
single  medium 099 1500 171396 1450 1,614.52 96.67 94.20
1.03 1500 171396 1475 1,621.13 98.33 94,58
2.07 1500 171396 1500 164663  100.00 96.07
052 2000 252326 1929 2,365.45 96.45 93.75
big 0.69 2000 252326 1952 2401.47 97.60 95.17
1.03 2000 252326 1952 241095 97.60 95.55
2.07 2000 252326 1956 2.436.44 97.80 96.56
052 1500 169668  13.88 1,488.33 92.53 87.72
SHEH 0.69 1500 1,69668 1450 1,523.70 96.67 89.80
medium 103 1500 169668 1475 1,552.58 98.33 91.51
2.07 1500 169668 1475 1583.15 98.33 9331
052 2000 283734 1929 256563  96.45 90.42
double S"gj‘” 0.69 2000 283734 1938 260114 96.90 91.68
big 1.03 2000 283734 1952 2,658.94 97.60 93.71
2.07 2000 283734 1956 2,695.88 97.80 95.01
, 052 2000 217779 1929 1,952.32 96.45 89.65
me“tum 0.69 2000 2,177.79 1938 2,021.63 96.90 92.83
big 1.03 2000 217779 1952 2,051.13 97.60 94.18
2.07 2000 217779 1956 2.076.62 97.80 95.35
small 052 2000 335200 1929 3,268.32 96.45 97.50
wiple  medium 069 2000 335200 1938 3315.68 96.90 98.92
& 1.03 2000 335200 1952 329265 97.60 98.23
big 2.07 2000 335200 1956  3.303.11 97.80 98.54
of A3g vmsl uW, TIYH AN ANSY 27 W ARAS YA L5
2 23235 7GR ARAAE ARS BT o, AEU7 BELSS JUA R
o 2A4uo} waes 3Re AReAA Fe AAHT AT
%9 Figure 2& ¥ AA J@44 24498 =3 Yebd Fo|th 3x4
RYERY IS AhA G SN ASH AN A7le] Tl ARASRED 9 4
AYEEE QBAR S FHA} Washs A& grel et & 3ok
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Canopy ygpp || Modeledby | yaq, ~~-_Ph:§3%§1:i{ﬂ
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(m?) 800 Ratio 800 e
—a— Overlaid - 1.03
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—e Non-overlaid -~ 0,52 |
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(a) with small—sized trees in even—aged stand
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{b) with medium—sized trees in even—aged stand
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(c) with big—sized trees in even—aged stand
Figure 2. Canopy Volume (Estimated) from Acquired Points and Canopy Geometry
Models (Expected) in Even—aged Stand
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