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Stem Cross-Cutting Algorithm Based on Log Unit Price
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Fig. 1. Computer graphics of tree form.
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Table 1. Log unit price of Kouyama log-market in Kagoshima Prefecture
Length Diameter Sugi (Cmptgﬁrizt'a}z’ Japonica) Hinoki (Chzr:lz:ﬁcg]paris obtusa)
class high middle low high middle low
(cm) (m?®/1000yen) (m*/1000yen)
14 - 16 32 28 25 54 52 -
6 om 18 - 20 34 29 26 53 49 -
30 - 36 42 35 31 65 50 -
38 - 44 36 34 - - -
-7 12 11 9 19 17 16
8 - 11 14 13 12 21 18 17
12 - 13 21 20 18 34 31 28
4.0m 14 - 16 22 21 19 48 38 32
18 - 22 25 22 20 54 39 34
24 - 28 32 25 23 75 47 34
30 - 36 41 30 27 98 52 36
38 - 48 37 31 180 - -
-7 9 8 7 10 9 8
8 - 11 10 9 8 12 11 10
12 - 13 18 17 16 25 22 18
3 om 14 - 16 23 21 19 45 35 29
18 - 22 24 22 20 53 31 27
24 - 28 29 24 22 69 41 30
30 - 36 40 29 26 90 46 -
38 - 47 34 30 150 - -
-7 - - - -
8-11 - - 6 - 6 -
12 - 13 - - - 7 -
2 om 14 - 16 - - 10 - 15 -
18 - 22 - - 13 - 18 -
24 - 28 - - 17 - 23 -
30 - 36 - - 21 - 32 -
38 - - - 27 - - -
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Fig. 2. The flow chart of log value calculation.
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Table 2.

STEM CURVE : TAKAKUMA 14C
UNIT PRICE :KOUYAMA (85-87) NEW
ka-11-60 H:18.0m DBH :31.8cm DBH/Do, : 1.04
Relative V :0.381 V :0.64m’

2m----28.7cm

3m----27.3cm

4m----25.9cm

5m----24.6cm

6m----23.4cm

7m----22.1cm

8m----20.7cm

9m----19.5cm

10m----18.2cm

11lm----16.8cm

12m----15.2cm

13m----13.6cm

14m----11.8cm

15m---- 9.7cm

16m---- 7.0cm

17m---- 3.7cm

An example of a log value calculation

Value ML LL(TD)
¥ m
13626 16
13766 15
15766 16
15769 15
14312 16
13853 15
15280 16
15582 15
14011 16 4 (25)
14292 15 4 (25)
(TIME 00 :00: 2D

m (cm)
4 (25)
4 (25)
6 (23)
6 (23)
4 (25)
327
6 (23)
6 (23)

4 (20)
3(22)
3(19)
3019
3(22)
3(23)
4 (18)
3(19)
3(22)
3 (22)

4 (15)
4 (16)
3 (15)
3 (15)
3 (18)
3119
4 (1D
4 (13)
3 (18)
3(18)

407
4(9)
407
3(9
3 (13)
3 (15)
2(D
2(9
4 (1D
3 (13)

3(7
3(9

2(7
2(9

ML : Merchantable length LL:
TD : Top-end diameter

Log length
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Table 3.

PRIHBERIZRZ IS (3 IR < SETEHMAE & Bt 7
BIRAD S ), SMMORINT 2 L IRME4E L 5.4
5. 1L ZDBRIISXETHEBHIZ LDOTH L,
LOM*DEE TIIRR FICMOMETSH D, 24
DLETIIEBITH - 72,

PR BB & ) IRHEET IS X B A 5
DT, —HARM I 5 Boli 3 L OB E S
PRIHMEEAO LR % 9MFE 2 £ 12 Table 41257 L7z,
SIS ST, BoliRM 385 0.1~0.8 M3
B HERM & KX L ERPBD SN, BERMT
L0.1~04 m*DIFAITH L ) DERDED LD,
CHLDEMIBITARERPEIRIC L - THRIEX 1
AMARDKREZIZHIELTE Y, FMO@EIEHUL
WICKELHBEE I LI L EREL TV S,

L/ XD%E% Fig, 6 ~ 81253, £/ 304
(&, AXDIBRILESRI LR TH - 72Dz 5~
T 0.7 m*E & L2 mP i T 240 A58 46 7 B R AR
Doz, ZhUL, UKEH 4 m TERITERA 24
cm LLEB L0830 em LIE o> 5T AL K A5 b o] B
CE B LNT, HARATHINE &K K 0RO A8 &
SRR L TwbEBbs, 72, Table 4 12—
WEARAAE AR 2 21 3 2 5ol 8 & R EE @R Ml
WHRZRY, JHICIUE, B/ X0®ALEMY
ERICZA X LRGN ERHYEDH LN D5, R ¥IZY
DRKELERIZED L7,

EFRZAX L L/ XDWMMMED B I (3 FRTFED
KRB 7% b LR - BRREOBED B H5 2 &
2VDTHY, BMEHIELVWHADZ X fitEiL
b/ XD¥60% RBETH -7,

* S
BEX, Bo@ifktt & RET 5 KL, KREEHO
AL DL RTFLATH 7205, AMDL 257 AR
& DB OMS & S RIZEHOAKMBIZ L &
WIHRM B IRICT AR 2 52 2 2 & pe

Series of relative diameters

Distrist Density-control

Series of relative diameters
o e 7s 77 N6 Ns N4 73 72 /A

A*'(Takakuma, Kagoshima Pref.) Moderate
B*?(Kitayama, Kyoto Pref.) Very high
C**(Obi, Miyazaki Pref.) Low

D**(Takakuma, Kagoshima Pref.) Moderate

1.13 1.00 0.91 0.83 0.75 0.67 0.59 0.49 0.38 0.22
1.12 1.00 0.95 0.90 0.85 0.79 0.72 0.62 0.48 0.28
1.13 1.00 0.90 0.81 0.73 0.65 0.55 0.45 0.32 0.17
1.58 1.00 0.92 0.85 0.77 0.70 0.62 0.51 0.36 0.20

*'53A, B, C : Sugi(Cryptomeria japonica)

*D ! Hinoki(Chamaecyparis obtusa)
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Fig. 3. The relation between optimum cutting log value and stem volume of Sugi under
different stem form.
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Fig. 4. The relation between maximum cutting log value and stem volume of Sugi
under different stem form.
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Fig. 5. The relation between standard cutting log value and stem volume of Sugi under
different stem form.

100
®
®
o
o
50p 6’
ol
0®
o o middle
f ® taperness
00
®
e
0 1.0 2.0 3.0

Stem volume (m?)

Fig. 6. The relation between optimum cutting log value and stem volume of Hinoki
under different stem form.
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Fig. 7. The relation between maximum cutting log value and stem volume of Hinoki
under different stem form.
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Table 4.

Log value ratio under different cutting strategies

Stem volume

Sugi(Cryptomeria japonica)

Hinoki(Chamaecyparis obtusa)

(m*) Ratio A*! Ratio B*? Ratio A*! Ratio B*?

0.10 1.11 1.11 1.07 1.07
0.20 1.28 1.10 1.12 1.04
0.30 1.28 1.05 1.06 1.02
0.40 1.27 1.10 1.03 1.00
0.50 1.16 1.02 1.09 1.05
0.60 1.09 1.02 1.04 1.02
0.70 - - 1.00 1.00
0.80 1.18 1.12 1.01 1.01
0.90 - 1.00 1.00
1.00 1.02 1.02 1.00 1.00
1.10 1.03 1.03 -
1.20 - - 1.11 1.11
1.30 1.10 1.06 1.02 1.02
1.40 - - 1.00 1.00
1.50 1.07 1.03 - -
1.60 1.10 1.02 1.01 1.01
1.70 1.07 1.07 - -
1.80 1.04 1.04 - -
1.90 1.04 1.04 -
2.00 1.02 1.02 - -
2.10 1.03 1.03 - -
2.30 1.03 1.02 - -
2.40 1.01 1.01 -
2.70 1.01 1.00 - -

*! Ratio A ! (Optimum cutting log value) ,” (Standard cutting log value)

*? Ratio B ! (Maximum cutting log value without 6m log) / (Standard cutting log value)
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Summary

A system to define the optimum cutting strategy of a log was fixed by writers. In this system, the
relative-diameter-series was used for defining a stem form (Table 3) and the or 3th spline interpolation
method was adopted for calculating the top-end diameter of a log. Calculation of the log-value was
carried out in accordance with JAS (Japanese Agricultural Standard) . In this study, as a log-type,
four kinds of log-length, e. g. 2, 3, 4 and 6m log, are included. As a unit price of a log, the average
for two years at Kouyama log-market in Kagoshima prefecture was used (Table 1). The construction
-figure of this system is showed in Fig. 2.

Three cutting-startegies were defined by writers. The first is the optimum cutting strategy, most
valuable of all strategies. The second is the maximum cutting strategy, most valuable of all strategies,
not including the 6m log. The third is the standard cutting strategy in which 4m log is mainly cut.

With this new system, the changes of a log-value under different stem-forms were analyzed. Some
facts ascertained by writers are as in the followings :

1. The log value does not depend on the difference in stem forms, but directly on the stem volume
(Fig. 3-8).

2. Inthe case of Hinoki (Chamaecyparis obtusa) , the relation between stem volume and log value
is not continuous around the point of 0.7 and 1.2m* of stem volume. This depends on the fact that the
cutting of the log having the top-end diameters counting more than 24 and 30cm may be possible or not,
respectively (Fig. 6-8) .

3. In the case of Sugi (Cryptomeria japonica) , the discrete point is not confirmed as in case of
Hinoki, and the log value with the increasing of the stem volume (Fig. 3-5) .

4. In both the cases of Sugi and Hinoki, the ratios of optimum cutting log value and maximum
cutting log value on the standard cutting value are much larger than 1 when the stem volume is kept
between 0.1 and 0.8m? And the ratio value of Sugi is larger than that of Hinoki (Table 4) .



