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The highlight of the examination

Less time for fieldwork.
Some of the mapping works are carried out by non
professional.

More and more electronic measuring devices are made.
The accuracy of these instruments getting better.
These instruments works with smartphones together.

Task: find a suitable instrument and a measuring method
for a non precise mapping technology.




Accuracy, what we need in forestry

In Hungary the average accuracy in forest areais + 3 m

Mapping tasks:

e plain or topographic mapping

* civil engineering, forest transport roads, water
management etc.

* mapping the area of a research field



Solutions for forestry mapping in the field

Nowadays total stations are used instead of the
traditional surveying instruments, but not widely
used in forestry.

Nowadays forestry mapping are made:
1. GNSS surveys.
2. Orthophoto based mapping.

v

In European forestry the Field-Map System is getting
more and more common.




Instruments on the market

Measurement Devices Ltd. (MDL): LaserAce Encoder
Trimble: LaserAce 1000

Kustom Signals: Contour

Leica: Disto S910

Instruments of Laser Technology Inc.
v’ TruPulse series
v' MapStar TruAngle (MSTA)
v TruPoint 300 Total Station

)

Different angle measurement principle.



The examined instruments
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Specification: Lasertech. TruPulse 360B Leica Disto S910
Size: 12x5x9cm 16,4x6,1x3,2cm
Weight: 285¢ 290g + (FTA 360S adaptor)
Max. distance: 1000 m — non reflective 300 m
(2000 m — reflective surface)
Inclination: +90° -40° - +80°
Horizontal angle: 0°- 359,9° (magnetic azimut) 0° - 359,9°
Accuracy:
Distance: +30cm +1mm
Inclination: +0,25° +0,1°

Horizontal angle: + 1,00° +0,1°



Goals of the examination

Laser Technology company: TruPulse 360B instrument
Leica (Hexagon) company: Disto S910 (+ FTA 360 S és TRI 200 +
Zeno 20 Gamtec) instrument combination

1. Accuracy of the distance measuring.

Accuracy of the horizontal angle measuring.

3. Examination of the instruments on the field. Examine the
usability and the accuracy, then compare with the current
forestry mapping practice.
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The methodology

1. CALIBRATION MEASURING
examine the measuring values (angles and distance)

2. CONTROL POINT MEASUREING

examine the applicability of the instruments for control point
measuring

3. FIELD SURVEYING
examine of the mapping accuracy in field work



CALIBRATION MEASURING I. - Distance

1. Determination of the accuracy and the relyability of the
instruments.

2. Determination of the offset and the constant of the
instruments on short range distance measuring.

3. Determination of the offset and the constant of the
instruments on long range distance measuring..

4. Examination of the impact of the individual circumstances on
the distance measuring.
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CALIBRATION MEASURING I.— Distance

&
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Accuracy of distance (TP 360B): 100 mm + 400 ppm
Accuracy of distance (Disto S910): +1 mm + 16 ppm




CALIBRATION MEASURING II. — Angle (Hz)

Szogeltérés

O = N W R U~ 00D

HD (m)

111111

1. Attributes of the magnetic
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CALIBRATION MEASURING IlI. — Area

1. Examine the area measuring in test field.

T = 463,1506 TP 3608 Disto $910
AT(Ref-T) AT(Ref-T) AT(Ref-T) AT(Ref-T)
(m?2) % (m?2) %
1 -3,68 0,8 7,2674 1,6
2 -2,33 -0,5 4,9359 1,1
3 2,26 0,5 1,2568 0,3
4 14,38 3,1 -8,8979 -1,9
5 10,23 2,2 -11,0932 2,4
6 20,23 4,4 -0,7645 0,2

Mean 6,85 1,5 -1,2159 -0,3



CONTROL POINTS I. — Traversing

1. Traversing on test field.
401,81 m long close traverse, with 10 points

Traversing with TruPulse 360B:
e different measuring method
e different calculation method
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CONTROL POINTS Il. — Intesection with distances
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1. Measuring distances on fixed points network.

Difference (m) - TP 360B Difference (m) - Disto S910
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MEASURING ON THE FIELD (MAPPING)

1.

3.

N

Green area cadastre
Single tree measurements
Concentric sample plot meas.
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MEASURING ON THE FIELD
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TP 360B
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0 10 15 20 25 30
Distance from reference point (m)
Disto S910 TP360B
|DY]| |DX| |DY]| |DX|
Mean 0,12 0,13 0,2 0,3
Min. 0,00 0,00 0,0 0,0
Max. 0,70 0,59 0,7 1,0
Median 0,10 0,10 0,2 0,2

Leica GPS1200 Trimble JUNO
IDY|  [DX] IDY|  [DX]
0,73 1,43 2,3 3,1
0,01 0,00 0,0 0,1
4,63 11,50 19,0 9,2

0,51

0,86 1,7 2,7



Conclusion

1. TruPulse 3608B:

distance accuracy: £100 mm + 400 ppm,;

distance measuring with foliage filter (measuring 3 times)
angle accuracy: 2°<;

calibration and orietering

mapping accuracy: 1 ms<;

control point measuring: intersect. with distance meas.

2. Disto S910:

distance accuracy : £1 mm + 16 ppm;

angle accuracy : 1°<;

mapping accuracy : 1 ms;

control point measuring : intersect. with distance meas.;
short range traversing



Thank you for your attentlon
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