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Electronic measurement: technology 4

MICROTEC (c) 2010

Forstliche Versuchs-
und Forschungsanstalt
Baden-Wirttemberg




Electronic measurement: technology

o 2D Measurement Systems

— Infrared or / and ultrasound

e ——

~FALOUI'W

— normally 2 perpendicular
diameters

o MigROTEC .
— fixed measuring directions
(geometry of the system)




Electronic measurement: technology 6

e 3D Measurement Systems
(Laser-Triangulation)

— Normally 4 laser sources /
sensor devices

— Full contour scan
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Electronic measurement: raw material 7

e Only softwood:

— Spruce

— Pine

— Fir

— Douglas fir
— Larch

e Short logs (< 6 m) _
e Long logs (6 —-20 m)
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Electronic measurement: data processing 8

3D-point cloud

e 360 points per cross-section

e +/- 20 cross-sections per
meter log length
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Electronic measurement: data processing 9

Preprocessing of data

 Smoothing the measured data of all cros

sections: o —

Detection of errors and outliers \\l\q/;

—> looking at the radii of two adjacent ; %" > threshold
points ' A

- if the difference between the two radii
is bigger than X% of the mean radius

—> computing of new values

- iterative method /

(repeated computation until all points
are inside the limits)
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Electronic measurement: data processing 10
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Example:
slice no. 85,
mean radius: 132,4 mm

threshold: 2 % = 2,648 mm
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Electronic measurement

Calculating cross-section areas

* polygon based on 360 contour points

o calculating the real area
(Gauss quadrature,
based on triangels)

" 360
A= EZ(% + ¥Viv1) X () — Xj41)
=1

-20

11
000
o 1500 |
" \\
/ S
7/ 1000 N
/ N
4
/
24
f JUYU \
00 \1500 -1000 500 0 500 | 1000 1500[ 200
o,
\ 1000
\ .0,..
v
\‘.. A M/
O oUU Z 4
il
"'“WM
falaVal

Forstliche Versuchs-
und Forschungsanstalt
Baden-Wirttemberg



Electronic measurement 12

Calculating cross-section areas

R distance: 1 — 5 mm

............... {360 triangles/cross-secition S (2 15 — 45 cm diameter)

11000 |
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Electronic measurement 13

Diameter: different approaches

Definition of the
centre point?

determining the Simulating a
real contour mechanical caliper
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Electronic measurement: contour diameters 14

Definition of the centre point

Premise: All diameters intersect in one common point

—> different approaches to define this intersection / centre point

arithmetic centre point

Mean value of all measurend points (m):

360

1
m, = %zl X
i=

360

1
™y = 3550,
i=1
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Electronic measurement: contour diameters 15

Definition of the centre point
Premise: All diameters intersect in one common point

—> different approaches to define this intersection / centre point

arithmetic centre point centre of area

Mean value of all measurend points (m): | Calculating the centre of area(c):

360 1 N-1

m, = %z Xi Cx = 6_A Z (x; + xi41) * (X Vi41 — Xig1Vi)
i=1 i=0
360 1 N-

my = %Z Vi Cy = _A Z Vi + Vit1) * (X Viv1 — Xit1Vi)
i=1 i=0
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Electronic measurement: contour diameters 16

Euclidean distance between
arithmetic centre point and centre of area

(n=3867)

1600 . 100%
1400 _— - 90%
/ - 80%
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Electronic measurement: contour diameters 17

Euclidean distance between
arithmetic centre point and centre of area

(n=3867)
1600 - 100%
/ AANns
1400 ~ > ca. 90 % of the distances between centre point
1200 and centre of area < 1,4 mm
1000 /

—> indication for +/- equal distribution of the
measured 360 points along the contour line of
the cross-section

800

number

600

400

00 —> referring to diameters: low impact

~ 41U /0
- 0%
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distance (in 1/10 mm)
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Electronic measurement 18

Calculating diameters and circular areas

« 180 diameters,

e angular distance ca. 1°

» calculating the mean value of 180
diameters

« calculating the circular area

2000 f\ 1500 1000 500 S0 TRl 2000
180 ‘
1 sooll ! !
X
ndy ' A8
i=1
- e
Nt - i
T 2 - ! *

A= Zd 2000 TP T
coordinates of the arithmetic centre point:
x=9,8
y =-30,8
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Electronic measurement

19

Calculating diameters and circular areas

90

diameters

(caliper /
contour)

* 90 diameters,

« angular distance ca. 2°

» calculating the mean value of 90
diameters

« calculating the circular area

1
d =—Zdi
n.

=1
A=2g2

coordinates of the arithmetic centre point:
x=9,8
y =-30,8
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Electronic measurement 20

Calculating diameters and circular areas

18

diameters
(caliper /
contour)

18 diameters,

angular distance ca. 10°
calculating the mean value of 18
diameters

calculating the circular area

18
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Electronic measurement 21

Calculating diameters and circular areas

e two perpendicular diameters in e
fixed measuring planes
(0° and 90°),

» calculating the mean value of two
diameters,

« calculating the circular area : e
[ 2000
2
A
A= —dz -2000
4 coordinates of the arithmetic centre point:
x=9,8
y =-30,8
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Electronic measurement 22

Calculating diameters and circular areas

* minimum diameter

(out of 180 diameters),
» plus perpendicular diameter
« calculating the circular area

dmin + dmin90
2

d =

T
A=—d?
4

coordinates of the grithpaétic centre point:
x=9,8
y =-30,8
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Electronic measurement 23

Calculating diameters and circular areas

minimum
diameter

(caliper /
contour)

minimum diameter
(out of 180 diameters),

calculating the circular area

d = dmin

coordinates of the atithmetic centre point:
x=9,8
y =-30,8
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Difference

Cross-section areas by measurement mode:
200- Relative differences
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Difference

Cross-section areas by measurement mode:
2004 Relative differences
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Cross-section areas by measurement mode:
Relative differences
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Difference

Cross-section areas by measurement mode:
200- Relative differences
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Electronic measurement 29

Summary

« 3D-scanning technology generates comprehensive data

* |log volumes can be calculated on the basis of a cylinder
model?

* log (cylinder) length is easy to determine

» there are various approaches for calculating:
diameters, circular and irregular cross-section areas

* precise, reliable and transparent determination of the
cross-section area can be realized by using many
diameters and the principle of a caliper
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