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Experiment on Wearable Tree-Height Dendrometer
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Abstract: Presentation was made on wearable tree-height dendrometer in terms of structure and principles. Determinations were carried out on tree
height of 32 Celtis tetrandra in the arboretum of Southwest Forestry University, Yunnan province, by the dendrometer, portable laser range finder
and compass. Taking tape measure value as true value, comparisons on measured values by different devices demonstrated that the accuracy and
mean square error of wearable tree-height dendrometer was the best.
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Figure 2 Right view of Wearable Tree-Height structure

Figure 1 Controller circuit block and connection diagram with

external terminal device
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Figure 3 Bracket structure of Wearable Tree-Height Dendrometer
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Figure 4 Measuring module of Wearable Tree-Height Dendrometer
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Figure 5 Infrared distance measurement

module structure
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Figure 6 Nine axis sensor structure
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Figure 7 Schematic diagram for tree height by Wearable Tree-Height Dendrometer at flat ground, slope and depression
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Figure 8 Square plot calibration and relative position of

trees measurement
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Table 1 Tree height measured by Wearable Tree-Height Dendrometer, portable laser range finder and compass and their precision

R U ?%f%—fw‘é 9 EE(m @5m 85 5 @$5§%i§ﬁ%iﬂﬂﬂE 5B
25 /m /m MFEA/m Z{E/m A ZEE/m ZE{E/m
17 4.44 445 437 442 -0.02 -0.03 0.05
497 487 493 5.00 0.03 0.13 0.07
16 4.97 491 4.97 5.00 0.03 0.09 0.03
443 4.40 4.41 4.41 -0.02 0.01 0
15 4.97 4.88 4.98 4.97 0 0.09 -0.01
4.42 441 439 441 -0.01 0 0.02
14 441 441 442 442 0.01 0.01 0
497 5.01 4.96 497 0 -0.04 0.01
13 442 4.44 437 441 -0.01 -0.03 0.04
497 491 495 5.00 0.03 0.09 0.05
e 2.87 2.88 2.85 2.89 0.02 0.01 0.04
11 2.87 2.86 2.86 2.89 0.02 0.03 0.03
10 2.88 2.88 2.88 2.89 0.01 0.01 0.01
e 2.89 2.88 2.88 2.89 0 0.01 0.01
8 2.88 2.91 291 2.89 0.01 -0.02 -0.02
7 2.87 2.90 2.86 2.89 0.02 -0.01 0.03
6 2.87 291 2.86 2.89 0.02 -0.02 0.03
5 2.88 291 2.84 2.89 0.01 -0.02 0.05
4 2.86 2.95 2.81 2.89 0.03 -0.06 0.08
3 2.85 2.91 2.78 2.89 0.04 -0.02 0.11
10 4.97 5.05 4.96 5.01 0.04 -0.04 0.05
4.59 4.69 453 457 -0.02 -0.12 0.04
3.83 3.79 3.79 3.81 -0.02 0.02 0.02
3.34 3.35 3.31 3.34 0 -0.01 0.03
2.73 273 2.70 273 0 0 0.03
2.11 2.19 2.08 2.12 0.01 -0.07 0.04
1.67 1.68 1.65 1.68 0.01 0 0.03
0.89 0.76 0.87 0.9 0.01 0.14 0.03
PHE 3.565 3.569 3.54 3.57 0.01 0.01 0.03
FidE 1.253 1.244 1.25 1.25 0.00 0.00 0.00
FrifEsE 1.12 1.120 1.12 1.12 0.02 0.06 0.03
S{H 1.139 1.137 1139 YR 0.02 0.04 0.03
tfH 0.029 0.018 0.106 TiRE 0.02 0.06 0.04
0=0.25 to fEL 0.683

42 HiifUNELER5E SR

HH3 2 255N, MERRREAY MR A s 2 KGR, g AR R 0.959, HHiRFEN 1.336, WA
HEREH R RESR LA RS 2 MRS RE, I riEb R 25, 109.343, IR IS RIS eSS, H ¢ B0 0.016, /b
T 6=0.682 («=0.25) , LHHMEZRI{E.
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Table 2 The azimuth measuring results by Wearable Tree-Height Dendrometer and precision

Yikgs's W, (o) B () EH/ (° ) YiitkgS EE (o) BHRAU(° ) EfE/ (° )

1 209.9 211.8 1.9 17 52.9 52 0.9
2 208.8 210 12 18 485 47 -15
3 206.9 208.2 13 19 39.0 38 -1.0
4 202 203.5 15 20 32.7 32 0.7
5 198.4 200 1.6 21 22.7 23 0.3
6 184.5 185 0.5 22 1.4 1 0.4
7 180.1 181 0.9 23 3522 353 0.8
3 174.8 175 0.2 24 3433 344 0.7
9 151.4 151 0.4 25 3349 336 1.1
10 115 115 0 26 327.7 329 13
11 105.6 106 0.4 27 3223 324 1.7
12 90.6 91 0.4 28 313.7 315 13
13 73.2 725 0.7 29 303.0 304.3 13
14 60.5 60 0.5 30 289.3 290 0.7
15 58.9 58 -0.9 31 248.4 250 1.6
16 56.2 55 -12 32 2332 235 1.8

FHE 173.188 173.634 0.447 S{E 111.482 R 0.959

F#E 11 955.785 12 124.087 0.972 t{H 0.016 rhiRZE 1.336

FrifEZE 109.343 110.109 0.986 0=0.25 to fBL 0.682

4.3 KFEENEBLERSH
MF 3 S5RF], IHERREEH) M BRI B a2 RS , eI HERREE R 0.03, HHiRZEH 0.04; FFriik
SEIMFEA B HERA R R PR ZZ51 5012 0.16 A1 0.17;5 By A AR EE A Fh R ZE R SR T FRROCIIREAL . IKEHERE
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Table 3 Tree height measured by Wearable Tree-Height Dendrometer and portable laser range finder and their precision

L/LUN ¥ /m FREOEMBEAY/m B R/m Bz R 5 0EE 2448 /m B RS FREEOEIMEA 48 /m
PYFEEFD 20.70 20.88 20.74 0.04 -0.14
19.64 19.80 19.62 -0.02 -0.18
19.13 19.20 19.16 0.03 -0.04
18.72 19.10 18.80 0.08 -0.30
17.78 17.98 17.73 -0.05 -0.25
17.00 17.20 17.00 0.00 -0.20
15.92 16.13 15.96 0.04 -0.17
15.25 15.43 15.28 0.03 -0.15
14.04 14.31 14.07 0.03 -0.24
12.64 12.78 12.66 0.02 0.12
11.84 12.02 11.88 0.04 -0.14
10.16 10.27 10.20 0.04 -0.07
9.92 10.10 9.95 0.03 -0.15
8.67 9.00 8.71 0.04 -0.29
7.38 7.55 7.41 0.03 -0.14
6.96 7.14 6.99 0.03 -0.15
5.72 5.88 5.75 0.03 -0.13
4.41 4.59 4.46 0.05 -0.13
3.12 3.25 3.14 0.02 -0.11
1.99 2.18 2.03 0.04 -0.15
0.92 1.07 0.94 0.02 -0.13
“FHE 11.520 11.708 11.547 0.027 -0.161
FiZE 37.074 37.217 37.011 0.001 0.004
brife 2 6.089 6.101 6.084 0.025 0.063
S {8 6.237 6.243 R 0.030 0.161
t {8 0.014 0.084 i 0.037 0.173

0=0.25 to 0.686
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