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Research of the Technology for Reducing the Load of Yarding
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Satoyama provide a variety of services and are
symbolic of the coexistence of people with nature, so
their conservation is to be desired. HELLO WOODS’
is a facility that Honda maintains as a place for people
to experience nature. Here, we perform conservation
initiatives and receive benefits from the woods in
return.

This research uses HELLO WOODS’ as a case study
in Satoyama conservation. Technology was developed
to reduce the environmental burden of yarding; that is,
moving trees after they have been logged (cut down).

This technology uses a small crawler-type power
carrier and has an unmanned carrier function, overturn
suppression function through sloping areas and
loading/unloading function.

An experimental carrier was built and used to
confirm that each function worked as required. These
functions could reduce the burden created by yarding
and help to conserve Satoyama.
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Fig. 1 Satoyama in HELLO WOODS’ (Provided by
HELLO WOODS’)
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Fig. 2 Three functions for logging in Satoyama
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Table 1 Experimental carrier specifications
Experimental Honda Power
carrier Carrier HP500

Length 2090 mm 2030 mm

Width (cargo bed) 850 mm | Max. 900 mm

Surfacg area of the 180 mm x 180 mm x

grounding of 694 mm 694 mm

unilateral crawler belt

Weight of carrier and 703 kg 542 kg

max. load

Max.

velocity (forward) 2 km/h 4.3 km/h

Max. angle of rise 20° 15°

Type of drive of 2 Motors Engine

crawler

Power source Li-battery Gasoline
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Fig. 3 Electric system of experimental carrier

TIIAREREIZ K 2 RIAIA AL L FA[E A U DIRF] 23 ik o) 2
PEam-32 L 2 Rild 5.

AR &R O 7212, N — oy ZOEMIZE
D LETHEEOR#HERM L TFig. 5ITRTT A I —2
AREH U 72, I AHROX O ER T %Y 50 m TH O, M
HRGEE O 73— ZEAT O B & BEER U 72,

Fig. 4 Experimental carrier
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Fig. 6 Width of carrier and logging road

Table 2 Required range of position error

Factor of i Required range of position error
actor of position from center of road [mm]
No. | error from center of
road
Straight road R2 n:oc:érved
1 Gap of laid cable +50 +120
and center of road
Position estimation .
2 (Included in No.3) +60 Not setting
3 Trajectory tracking +100 +130
control
Lateral margin
(No.1+No.3) +150 +250
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Fig. 7 Position of carrier and sensor output
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Table 3 Tolerances measured about each factor

Table 4 Position error of automatic traveling
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Fig. 8 Automatic stop by shielding magnetic field

Fig. 9 Automatic traveling by electromagnetic
navigation

No. | Factor of position estimation error estimE;{:r[mm] Straight road [mm] Rig?;r;’n?d

Slope of cross sensor module Required range of

! (rollp10 deg, pitch10 deg, yaw 20 deg) =12 pos?ition errorg +100 +130
Electromagnetic strain Test result +35 +43

2 (max measured value of 2 carrier- +28 Consider a production
bodies and 4 sensors) tolerance of carrier and +63 +71

3 Measurement error in calibration +5 sensor

4 Electromagnetic noise +4

5 AD convert and arithmetic error +2

6 | Others +3 Table 5 Required range of position error

Required range of

Factor of position position error

No. | error from center of from center of road [mm]
road Straight R2 m
road curved road
1 Operation by user +50 +100

in teaching phase

Position estimation
2 in teaching phase +25 +25
(Included in No.4)

Position estimation
3 in playback phase +25 +25
(Included in No.4)

Trajectory tracking
control

+100 +150

Lateral margin

(No.1+No.4) +150 +250
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Table 6 Features of position estimation by each

sensor
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Fig. 13 Locational error of visual recognition

Table 7 Position error of automatic traveling distance
from teaching orbit

Straight road [mm] | R2 m curved road [mm]

Required
accuracy

Test result +15 +40

+100 +150
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Fig. 18 ZMP on traveling on slope
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