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Application of Object Modeling and AR for Forest Field
Investigation
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Abstract Field investigations of forests are carried out by writing measured data by hand, and it is a
hassle to reorganize the results after a field survey. In this study, a method using object modeling and
augmented reality (AR) was applied in a test forest to increase the efficiency of a field investigations.
Using a 3D laser scanner, data on were acquired 387 trees within an area of 1 ha at the study site. The
coordinates, height, and diameter were calculated through object extraction and modeling of a tree. The
proposed can reduce the time required to acquire data in the field and can be used as basic data for
building related systems. In addition, the modeling results of trees and a survey using GNSS and AR
techniques can be used check coordinates, labor, and attribute information, such as the chest height
diameter of the trees being surveyed in the field. The shortcomings of the survey method could be
improved. In the future, the method could greatly improve the efficiency of tree surveys and monitoring

by reducing the manpower and time required for field surveys.
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Fig. 1. Test plantation in Korea
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Fig. 4. 3D laser scanner[9]
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Fig. 5. Point cloud data
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Fig. 8. Measurement of DBH

3D #olq 2AUE E8) H5E dlolsE AnES

} . e Table 1. Position, height, DBH of trees
o2 olgs AE5HHUT Georeferencing F:3sto] _ 5

ZolEZEe T FElQ] go|gE A5ttt E3F S No. X(m) Y(m) height(m) | DBH(m)
‘4 -l—]'_‘H'_H: _]_7(]73 ol —’,‘—_1__]_*}—— H H _,__L:L__ 7“741 1 270986.457 586319.949 11.445 0.228
o0 == 2 | 270991345 | 586315.088 | 10.865 0.115

jé o o;i;l? Fie Tg }TE} Fig. Z_ 1%;:4::? 3 | 270083872 | 586325280 | 11384 | 0.128
72 AEFE ATE = 4 | 270977.197 | 586300.714 6.311 0.052

5 | 270976614 | 586301.230 5413 0.069

6 | 270982111 | 586323777 | 11.478 0.108

7 | 270988862 | 586317.237 10.81 0.171

8 | 270978.644 | 586295.891 5.104 0.056

9 | 270986467 | 586323.120 | 11.368 0.170

10 | 270981.165 | 586325.208 | 12.195 0.155

11 | 270967.721 | 586309352 | 11353 0.060

12 | 270972.253 | 586304.422 8423 0.204

13 | 270971.507 | 586301.383 7.756 0.114

14 | 270966393 | 586315.129 8.127 0.140

15 | 270984912 | 586323.361 11.777 0.131

16 | 270977.833 | 586298.414 5.209 0.094

17 | 270977.919 | 586295.165 6.425 0.058

18 | 270976.331 586302.529 6.854 0.073

19 | 270977914 | 586298.608 5.254 0.077

20 | 270988255 | 586319.481 11311 0.126

21 | 270979.621 586308.811 9.944 0.178

22 | 270978.883 | 586310.364 8314 0.104

23 | 270977.144 | 586311301 8.801 0.150

24 | 270972236 | 586319.082 | 11.041 0.060

25 | 270972575 | 586312.821 9.727 0.103

Fig. 7. Classification of ground
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26 270974.759 586300.856 7.139 0.200

27 270973.369 586313.479 10.357 0.103

28 270970.509 586316.048 11.044 0.057

29 270974.509 586313.159 5.237 0.061

30 270980.128 586302.816 8.545 0.070

31 270976.301 586316.294 5.646 0.304

32 270971.905 586317.791 7.529 0.064

33 270972.569 5806318.666 10.472 0.081

34 270978.017 586316.946 8.726 0.054

35 270973.189 586318.865 10.065 0.063

36 270977.908 586313.984 7.260 0.102

37 270978.321 586312.211 7.919 0.155

38 270993.789 586291.639 9.990 0.081

39 270968.080 586319.468 14.711 0.070

40 270965.546 586304.306 10.566 0.089

41 270978.778 586322.232 9.962 0.064

42 270981.939 586301.851 9.859 0.105

43 270979.057 586319.704 9.755 0.074

44 270983.999 586296.756 11.452 0.131

387 | 271006.082 586377.064 14.341 0.303
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Table 2. Comparison of work process for l1ha

Method Number of Working time
people
Conventional
method[9] 3 7
3D laser scanner 2 1
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2AE 99 A5 Sue) Hue} FUIAS ol
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Fig. 8. Location of trees

Fig. 9. Modeling of trees
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Fig. 10. GNSS & AR Devicel[11]
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[UtilityNode Properties]
Name: 130

Node type: Manhole
Notes: TreeHeight:19.508 / DBH:0.383
Description: fE2/E| =&
Existing: No

Layer: tree

Network name: Tree
Station: 0.000cm

Site improvement: T40
Easting: 195938.246m
Northing: 516959.326m
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