Artificial Intelligence and Robotics Research A T.% 88 51185 ABF 5T, 2021, 10(2), 189-205 Hans Y
Published Online May 2021 in Hans. http://www.hanspub.org/journal/airr
https://doi.org/10.12677/airr.2021.102019

HEEERNARNRIEE

—REXNEF R THEXAT ARG R HEEN

&, B4ER, FHE, I B, KXT, £HFE

KK, ILH B

Email: "213181776@seu.edu.ch

Weks H . 20214F4 290 FAHER: 202145130 &AAHI: 20214F528H

wm B

HERENESREN LT BN R, AT ERARERE I MA MR T AR S RERIE =R, BB
BARE RN B—— B BUNFFEER . 201748, TRIZKRLE “PEHERN” WHEHERIZ LR,
BEERARNER, “TATH” EAARRREFEESBRA—FIE. FOFFEEATHRESE—P
Bth, URERXBRETAMNASR, RETLATHRE(PC-Ucss) KIS, ETREABRIETH
RRNRABATIRRDNT, ST RAHEEIRN .. MR AN, EBERMZT, XPC-Ucss
MEBEARSS —EREEITRAE. RRE. EHRERNEERTTREARE; RABRARGELHE
SRR T R R, TERE B IRt R TAELE], REWBRTATHRGRRER.

XA
AL, REAEHR, Beelh, RARNA

A blueprint for Intelligent Construction

—Unmanned Construction Site System and Its Architecture
for Prefabricated Construction

Yahan Luan, Weilang Cai, Dongliang Su, Ao Sun, Tianyuan Zhu, Youliang Huang"

Southeast University, Nanjing Jiangsu
Email: "213181776@seu.edu.ch

Received: Apr. 29", 2021; accepted: May 13", 2021; published: May 28", 2021

Abstract

At present, China’s intelligent construction is still in the perception stage, and the application of

SEAEE
'Prefabricated Construction-Unmanned construction site system.
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artificial intelligence technology in the field of construction is only limited to the enhancement of
some human sKkills. There is still a distance from the ultimate development stage—the intelligent
stage. In 2017, academician Lieyun Ding proposed at the “CSCEC” project management forum that
with the development of technology, “unmanned construction site” may become a reality in the
near future. In this study, the concept of unmanned construction site is further specified, and the
concept of unmanned construction site system (PC-Ucss!) is proposed with prefabricated con-
struction as the application scenario. Based on the characteristics of prefabricated construction,
the function of the system is analyzed, and the logical architecture, physical architecture and
process architecture of the system are analyzed; Under the overall architecture, the architecture
design and technology selection of the perception layer, decision layer and control layer of PC
UCSS are carried out; The blackboard system is used to process the real-time information col-
lected from the construction site to form the cooperative working mechanism of each agent, and
finally the framework blueprint of the unmanned construction site system is constructed.

Keywords

Unmanned Construction Site, Prefabricated Building, Intelligent Body, System Architecture

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

HAT, FE A ER O M T EATL] . BRI S, O w7 AR
A= k5T, ARG 1A NS A diinl il e e, REE G, HE T EECa
B, HZBORRIARSEE AR SIS TR R g in, JF3ecA JIERS RS @ 5475 .

AR, BEE (2016~2020 4FIRMV(E BAL K RANE) TSN R G 5 @ 5l Tl AL A&
JERTRREIL) « CEGEIAT R TRt @ L R e @ RO R EIL) S£2 BRI &, W LUK
FEA TR AR S SO B bR HERE B R A i B T T, R R I BOR AN e e A SRAE [ A IEAE
BETGE, BURIARF I WAEAWINR . [, BEERACRARE, WM. bR KEE SR A
Wrs A S TRE G YUl &, EIUTIB IR H IR ZI AL 5,

£ 2017 SEREE T )m “rh EEH BUHERIRIE b, P E TR L. P RBOR R K T 20 MR
B, Borgil, bR =TT @RI, Rl iR KMdE. NTER.
BIM. 3D {TENSEMCy-BOR M T, rp B Ay phy st ads oK [l e st ad o PR R R T4, e A AL 57 3
B T7 N . R BOR BT 07 BEEBORMARE,  “TRANTHY” FEAARIR R EL
Vrth 2 O — RISk .

fEERTRT, R HTAN LR B EHE ENRIESEM RGN BR SIN R HUA ™ 0, o
FEIF PN I T AP AR “ TN T3 B R GHELL, FFERT FLAE N T3 35 o S Bk ) RSO it pR T3 95
EESRIENEEEY, RO EREZENE .

2. HEEREHTATIHZRYS(PC-Ucss)t 23244
2.1. T ATIHARG(UCSS)B-amiRt
Hil, TARGIEAWH S ERAIAETE T WA EEEER, BB AB R ARSI

DOI: 10.12677/airr.2021.102019 190 PNER ST IR YN


https://doi.org/10.12677/airr.2021.102019
http://creativecommons.org/licenses/by/4.0/

M HETXAN. BEAE. EAETESELEANFOHI, TARGREMYE, e, mTEEE.
LPHEAWTE R, ARG UAWZRAESRR R . RARIEE. Rl HEE . BER T, 7 5uElss
BRIERAEA I FRIN T o TRE (5 BB AN TR e LU TA AL AN st s ST Wt e kA
FIRZIMAR R LR Bl 2 2 “BRRE” IAJE.

e E @R AR AR S TRMEBE LIRS, “8EEE” SNt RS2, Ll
RV E . ERZ OO AR, JEME T BAGE L KRN /58, it — D3RI NI BIE ARt ok
SRAEST, SKBUEARR . SERReR . BERIEN KA A= BG B BB BB B
BB [1]. AP BORAEBIME BEOR, R NBRLER . ¥ NHRIRE 1 AL I 9 N8 B hE . A
By B ZAE B TAVALAME BHAR, S RRARARACR o AR Ak B ol m KU K A . B R B i B E BBk
“RUIN” BEERE T, BN A RS, H—MMAARAKKERY . BREELEE
(K “HRIERIN” , FRIEAVE B RENU S S S OGRS I RN B A A

A Crp E S TATAS B R R 5 (2017) — & B LS 5 R ) EdE Bon, REXKZ
Bl 8 T B i AT IR R BT B [2] H A28 K 2 S AR B 3 2 e R it T 37 e 2
PAl YNNI S L i 4SS T PO SRS A} IR S=P S 37N ) VAL L E
BARMERAAAAEA R o AE 2021 4 2 F, ZEHE e A 70 AR 25 el RURRIAE Fel 100 2245 1 43 5 2L
BAEEZTERWILE N EABERILEE A R NELE NS, HA PR T AR &, EHN
PR PEANE FIAFEAN A o[BIt Ul W ERATT R R i U0 4k T B, IFAE 1 BB BOA AL . 1X
BEATNE SR IE I AT IE A — BARK IS, (BRIFAGISEA TS Lt 1778 B4, JF LAty
F AR eS0TV AL S A AP RO 3R T

Bk, A TN L ZAPE R R IE RS =pr Be—— B B Be—— Nzt 2 “EN” BrEs fE
R B S I R R I = Bl s sl B 1 i

- ORI

REFAR EX BHRIME FTAHE
fe Gt i 1 7 X+ R 55 & BABAR A BN AR S AR
s * IR < EIRNBIN LA e
el 3k < K¥d i D CAIEISY R ¥
AL * BIMFE R * VM EL Bt T RE 44
B 2% ity < SEPIILESA < BRALRY “adiE Kk

- THERTF A

* MR R

Figure 1. Three stages of “Smart construction”
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Figure 2. Production safety accidents of housing and municipal engineering in 2010~2019
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Figure 3. Age composition of migrant workers in construction industry in 2019
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Figure 4. Proportion of migrant workers in construction industry in 2014~2019
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Figure 5. Function analyze of PC-Ucss system
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Figure 6. The logical structure of unmanned construction site
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Figure 8. The process structure of unmanned construction site
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Figure 9. The design of intelligent body’s hardware framework
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Table 4. The technique model selection of the intelligent body
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Figure 11. The blackboard system framework adopted to unmanned construction
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