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A study of the application of ultra-long-range remote-controlled construction technology
- A summary of ultra-long-range remote control experiment in Mt. Fugen in Unzen -
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Takanori SHIMODA
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In large-scale volcanic eruption, danger zone may reach as far as 10km. There has been no experience and
technical verification of long-range remote-controlled execution in the distance. Almost all the case of them
have been controlled within 1km. The authors, taking advantage of long-distance communication means
such as optical cable networks, was carried out on-the-spot investigation of remote control technology for more
than 30 kilometers. Validation, we applied optical cable network, wireless LAN, satellite communications, a
wireless broadband public, we examined influence transmission capacity, transmission delay, deterioration in
the video quality, about the limit operator actions taking account of their skill. It was confirmed that as a result,
remote operation is possible from more than 30km away a large construction machinery. In addition, the
author made clear issues for the applicability of the ultra-long-range remote-controlled construction
technologies.
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Fig.1 Overview of the verification test
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Fig.2 Site map of experimental field
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Fig.3 Optical fiber network and wireless communication
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Short-distance communication methods
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Table2 Long-distance communication methods
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Table3 Equipments used in the experiment
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Fig.3 Devices equipped on the hydraulic excavator (1.2m3)
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Fig.4 Devices equipped on the career (10t)

2.3 EHREBERDRE  ZOFHUREETIE, kil
KEIZBITHRATELHEL, 30 kmbl HifEh /-
A D R ORMEEREN FTRE CTH D Z & & F5ET
YOIV YA il REE Y E K= 9 <8 By I Lﬁm@e{’ﬁ
WER Y NU—7 OEERNL, iR EORBREE



WC DRz F M LTz, IRIZ, fii L — AT

DA TAIERROMERE

UNTIRRE L7,

Ui N 15

(CEERRREECIR] V) JAZRIES) (2D

N7 gV I S e EY T E W

LT SO AT o= NV IZOW T b IRRE LT,

=AY,

BRI,

RIBBEEI 20 O (R BIEPfmIAHE
Cﬁf S BB LA AAE LTo AL — 2 OFEE - #E

JHET

REFRSUC DWW TR L. REFAEERRER ER 05 T
%’\@@ﬁﬁ M2 S 2 72 8D D HREAN 70 FEHRRIE 21 T
o7z, Tabled |[ZFHIFRE L-HA 2553 5,

Table 4 Contents of the experiment
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Fig.5 Verification of wireless communication
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Fig.6 Measuring ranges of the communication delay time
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Table 6 Radio transmission method
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Fig.8 Verification test of wireless reaching distance
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Fig.9 Verification test of radio diffraction
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Table 5 Conditions in the operating limits test
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Fig7 Operational limits in remote operation (breaker)
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Fig.10 Video transmission capacity test
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Fig.11 Operator action test in slope construction
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Fig.12 Refueling nozzle insert experiment
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Table8 Communication delay time of video transmission
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Table9 Delay time of long-distance communication lines
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Table10 Delay time of short-distance communication lines
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Tablel1 Feasible distance of the wireless communication
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Tablel2 Result in the operating limit test (Excavator)




QIET L—MZ K DHs AR

SAEHAZE HY SAERHATE L
7/%5 ! 110s Os 14\05 11138s 194s
1 LI 1 11
' H ’ o
& [ & i
# Pl # i
L Vol L
i L i
3 ! 3
~ v ~
M ' M !
78s 1, s 5 1 136
b 10 : B% b 10
P ! P
i .
s 1 s [
< | < I
‘o
I
I
I
‘o
/
61 56 8ls ! ," 110s
0: 0.5 —
’ 1
60: o Ngss 1 62s
. /
8f Ll eps S
L
7
05 10 15 05 1.0 15
B {88 EFF R (7)) B {858 FE R (7))

Table13 Result in the operating limit test (Breaker)
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Table16 Result of refueling nozzle insert experiment
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Table 17  Verification result of experiment
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