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Application of Robots to the Construction Sites

Summary

The current Japanese construction industry faces the challenges of an aging population and a shortage of new workers. We
expect that productivity improvement through robot technology and computer technology, which have been developing in
recent years, will be a countermeasure against this labor shortage. From the 1980s to the 2000s, general contractors, including
our company, had developed more than 160 types of robots. However, they were never used continuously. In developing the
robot, the authors examined these past cases, clarified the reason why they were not used, and set three new policies. (1)
Identification of users and true needs, (2) Examination of pinpoint and simple solutions, (3) Collaboration with service
providers. This paper introduces five types of robots and one type of remote control system developed for use at construction
sites in recent years based on these policies. Specifically, (1) transport robot “Kamon” (2) transport robot “crawler TO” (3)
scraping type cleaning robot “TO gather” (4) suction type cleaning robot “AX Kyuiin” (5) self-propelled marking robot (6)
tower crane Remote control system “Tawa Remo”. In the future, we will collaborate with rental companies, etc. to promote the
spread and development of these technology groups. Furthermore, we will develop lower-cost and easier-to-use robots that can

be applied to work that is expected to have a high robot introduction effect.

Keywords: construction robot, transport robot, cleaning robot, floor marking robot, tower crane remote control

system
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Robots developed in the past by Takenaka
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Future Construction Sites and Robots
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Construction Robot Development Policy
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Identifying Users and their True Needs
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Examining a Pinpoint and Simple Solution
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Current Construction Robot Development Cases
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Auto-following Cart “Kamon”
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Auto-following cart “Kamon”
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Deployment Status and Future of Transport Robots
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Cleaning work in fireproof coating work Sweeping robot “TO Gather”
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Suction cleaning robot “AX Kyuiin”
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Setting up sweeping areas and routes
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Deployment Status and Future of Sweeping Robots
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Achieving Both Accuracy and Low Cost
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3D measuring instrument Marking robot (no exterior)
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(a) SEHAEDL —HF=AK T (b) % AT W%

Fig. 9 A7 &l Jsial
Principle of position measurement
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532 {FEBnRiZEHFEOBRL
Simplification of Preparation Before Starting Work

INFTHEINTEEL LRy MIKRESTEL, 2B ER2DIT2ERO—2ThHh o7z, §FEED
IREE DTG XY Ty £ 5 (Fig. 10(a)) 12 & 2 FEERERE OB L #E) 2 8 BeEF I LY, JPETE (W)
450mm X (D)730mm X (H)320mm, HE&E20kgk, /NHBEEZO Ry M EEHH L (Fig 10(b)). B~NFEfET
DOEEHRET, BGNER DL ESTH S (Fig. 10(c))»

BEHLORY POEEDT-DICIE, BLEHOEZIZEALKERS L EA /M T 5202 RET LLENH L, L
BEARL = P—D—DOFBTEHRETLDIZHENTLZVDOT, CADF— % ZiGH LT, FAEBMTASICELL
Ry NHOEET— 5 2B TE L7 7)) 2B% L7,

(a) R 7FHuvH (b) HEH LKy FHER () BUSPEMOEF

Fig. 10 /M- g 2B L oKy b
Small and lightweight marking robot

533 {EXRMFEOEL
Improvement of Work Efficiency

S UEEER RN T 57201203, BUIGNICEET 22 LEFI~ OB BN RO TH 5. (EETY)
TAHRAET Z S LA OISR L, K% KRV — FTEM LIEE 21T ) MEIE KR — )V 2~ V[ (Traveling
Salesman Problem: TSP) |ZHMLL T\ 5, TSP& (%, #E LIZEE SN2 L, T XTOMH % —&
FTORH L CTRMOEBTIIRLHABEDO I L, REPRDIRZIAKEZ RO LMETH S, KUKy MMITSPZ#E
TIVIY AN %FEEL, mE A CEET S X927, BEY L RE L OOmREBEPERSINTVWEZ L x
MR TZ % (Fig. 11)o

534 S|HLOKRy FOEBERRESHE
Deployment Status and Future of Marking Robot
EHLORY MIINF TIT ORI CHIAZIT-> TE 72 (Table 3) M d EELVERRTH L EH LEFEIC
DWW, AT & B v, FRESTEEIA L) OFER L RBL 2o u Ry b OEER R EE
e Lo &, SHMULENCE o TRECERL LD, HEFGEHT7 v 7 —(EOET LOWE, 300%& IEH I
EVEERIR E e o7z, S LRIk TH D, SERGBAEICHIGTTREZO Ry P ThHEF R b,
SIRIIL Y IVEALE L, 20224E KO — E ARG BIB L, & 5% 2 FFE SN L7720 OE %I L TV 5,

[E=1) Table 3 FHI AR
p— T = Results of Field Demonstration
14000 / jjﬁ:[: %‘ Hj L ’VI‘:‘%
| == J
oo j No. | Jf# EifE S LA T FhRE ok
10000 1| HHI | 40m® | 7)) =T LA T7ET | 182 |3mm | 33%
8000 , |7V =T kA T7O7T _
- 2 | fEE | 20m ST — 92 | Imm
30| FHPT | 200m” | R BE 62 |[2mm| -
4000
orelo—e 4 | FEBH| 120m° | 7)) =T LA T7UT | 524 | 2mm| 33%
2000 A&;,
" i 5 | TH | 225m’ L) 1 B 249 |3 -
L™ 0K BRI h | 2ot | D)) o
0 2500 5000 7500 10000 12500 15000 17500 (mm) 6 /ESE 350m> glj({}d\‘/(};ﬁRﬂiﬁi . 393 2mm | 200%
Fig. 11 (FSEANSRUCE LT ORER — e -
Confirmation of Work Efficiency Improvement Technology 7 Rl 100m* | HENEBA 7 >~ 7 — 405 Imm | 300%
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54 =ERREZZAT L
Remote Control System
=0 b= EQOREBEM O R Y b OmBIRER L, Bl v [HEToflF] 25 i EE & Bk
FTHUREMEEZH L TWb, BRESCKE R SHRNICBEN R WEEFOZIT AN, EHEOEZBREC TRy b
ZINTEBPOANL =2 a v $5Z EDWERE LY, FReEHE OSBRI & RN L O TOR)H
PHIFEE NS,

541 47 —7L—ER#ES AT L [Tawa Remo]
Tower Crane Remote Control System “Tawa Remo”

BEMEZHOBIEY, ¥ T2 L= DF L — Y ORI EELL oTHBY, Bt <L — % O )s
BaInTwd, 72, HE GHYMOY T—2 L—20%L, ARV—FI13EH, R HRE S W72 E i
F CIRAKSOMD BB T % AT 2 LEDN D L. —HMIEFIZE  EEERTETIHSD, SFhoFICELTRS
REOTCHEZTLI LD, BICEEHOFT XL — & AR ZEAEIRE , RAICHANEHOBRKS
VEEBRBE DU T 72 B A DL E TH o720 Z2TERT Y, BHEL Uy VA EMELT, EBTYT—2
L — 2 % T E D HHT [Tawa Remo| #BHZE L 72,

RYAT AR E LBy 7y PP LEBTY T2 L=V BBt T 52 LN TE L, T2
L — VNI MRS A T RIRE € v — % RHELCBY, EBDOSY T —27 L — 2 OB > S HR Sz gEs
EoYBEEICB LB SN, R T T ay sy MITERET 22 TES (Fig. 12), ZHUICE Dy T —
L= DF R —FI3ERED S TOEENE EFFOEETY T =7 L=V OBRENPTEL L) I 572,512,
[Tawa Remo| (ZZ v 7 ¥y M2 @EFICKET A EBNFET, 2y 7y batks RTICKRETLZ T, B
B ORBBEEH % b BRI fE & 7 5.

L =C— BRERNAS MAERDAS
TawaRemo/\J X BRIFRE ftr EtaRsE

Fig. 12 [TawaRemo] ¥ A7 &&fk
“Tawa Remo” System Overview

542 =EREEY AT L [Tawa Remo| DERMARRK ESE
Deployment Status and Future of Remote Control System “Tawa Remo”

HIFE, [Tawa Remo | [ ZFEMOEZBIL CTORER L ED TV D, Ly I VEHAPRET LS T -7 L=
DOBFIATLEAE Ty 7y POEBARTESIHL, 2021EENOREER %GS5 TFETH L. Tolr
Aoy 78y VARELERO Y 7 —27 L — 0 2EBEETCE 5 22005, LAOBEF XL — 5 A3[H B
WCHEBOF XL =Y IHEEHE 1T T & T, HMiomARLm LIZb &I ThsZ L2 HIEL T 5 (Fig 13, Fig.
14, Photo 13, Photo 14),
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Fig. 13 fi%av sz ¥y b Fig. 14 HHavy 7€y b
Simple cockpit Dedicated cockpit

Photo. 13 7 L — VBB O Photo. 14 7 L — ¥ FEEEE OFEF-

Crane in operation Operation seat at the top of the crane
6 HHYIC
Conclusion

EO EX  Mikita Miyaguchi*’

AR CIIERBIS CHEICLE L SNWEAREE LIFSNL0 Ry DX ) Rboh, BEOFEF»SE
RN E 2 ARHERENIOWTR L, €09 Z CIEFICHE L-EEa Ry b ERaRy
b, BHLEERY M, BIOKTFEAIVFALOBEICL L5 T —2 L — Y O@MEEIEY A7 21200 TS L 72,
SHRIIBRRX TV Y =V 7 L O% Lt EHET A LT, IRH50ORY POEREREEDDD, K545
YRS & A FMENE LR MR EE > T, 2, SROOHEME S HICBRESE, oRy NEADORENE
CHRIAD DIESENFITHEEG SR8 20Ky FPHBEEAZED TV, NETRy MANEFEZR < IF5 58
R OBRBIGAEB L, L) —Bowael  ZEEon EAMSNBEdH 2 BESEORIM A BIF L €, B
DODX (FTVFNWERE) ZHAL ThETW,

EE

KBTI L7205 b 35 & ORRIE Y X 7 A B3, JBHL, ISR L, SUBIEROR), ()L > o
=orv. VE—THGER). MESRED. BNTEG, WK, BT 271 A NSk
IV i v, STICRCHEERL T
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WHBAEIEIHA L D ERE QONEIIRHAREI OFEIZ L) EEEEHERD 2 V)
https://www.stat.go.jp/data/roudou/index.html

W TEIREEFTE L, &% [r@sdl, EE7EE 8o khatiid] X%

55 By HE FEVE=S2 BRI / (k3538 280 X 45 857 B s )
https://www.esri.cao.go.jp/jp/sna/data/data_list/kakuhou/files/2019/2019 kaku top.html
https://www.stat.go.jp/data/roudou/index2.html

https://www.mhlw.go.jp/toukei/list/30-1.html
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