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Abstract The forest resources in Japan have grown mature as more than half of the forests planted after the World War 11 are now
over 50 years old. However, stable timber supply has not been achieved in response to the domestic demand, and the wood self-
sufficiency rate is only about 30%. For this reason, products that support the efficiency of forest resource measurement have been put
on the market with the aim of improving the profitability and cost reduction of timber production. But these are still not widely used
due to low convenience and high price. Therefore, in this study, CNNs (Convolutional Neural Networks) were used to process spherical
images taken in the forest by a 360° camera for the purpose of creating an inexpensive but highly accurate forest resource measurement
system that could be easily used by anyone. We proposed a system for timber volume and timber quality estimation in a forest using
CNNs, and confirmed its usefulness by evaluation experiments.
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Fig. 1 The proposed timber volume estimation system.
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Fig. 2 The proposed timber quality estimation system.
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Table 2 The structure of CNN.
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Table 3 The number of data (timber volume).

M (mi/ha)
101 | 201 | 301 | 401 | 501 | 601 | 701 | 801 | 901 { 1001 | 1101 | 1201 | 1301 | 1401

200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200 | 1300 | 1400 | 1500
FBRTF—4 78 | 320 | 182 | 218 | 238 | 220 | 164 | 117 | 204 | 205 73 2 2 4 2027

F—4% |32 |136| 76 | 93 | 99 | 92 | 70 | 49 84 84 31 0 0 0 846
+ 110 | 456 | 258 | 311 | 337 | 312 | 234 | 166 | 288 | 289 | 104 2 2 4 2873
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Fig. 3 The scatter plots of the estimated values.
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Table 4 Result of evaluation experiment (timber volume).

Az A PERS AT N | BBV AT A 7

R (ni/ha) 730 373 -357
RREAE (nd/ha) 77243 64462 -12781
P23 10% DR (%) 45 46 1
BIEAN 5% DREE (%) 62 64 2
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Table 5 The number of data (timber quality).
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[0, 60, 40] 361 172{[10, 50, 40] 14 6
[0, 50, 50] 285 130(0, 100, 0] 10 6
[0, 40, 60] 218 113[[5, 75, 20) 8 8
[0, 70, 30] 197 95][0, 75, 25] 8 4
[0, 10, 90] 175 79110, 65, 25] 8 4
[0, 20, 80] 172 76][0, 90, 10] 8 6
[0, 80, 20] 128 60|(10, 90, 0] 6 4
[0, 30, 70] 80 36|(0, 95, 5 4 2
(10, 70, 20] 54 30[0, 0, 100] 4 4
[10, 60, 30] 30 14{[20, 50, 30] 4 2
[20, 60, 20] 28 10|(10, 80, 10] 2 0
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Table 6 Result of evaluation experiment (timber quality).
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