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Abstract

With the rapid development of artificial intelligence in manufacturing and driverless industries,
the field of construction machinery has begun to usher in its own unmanned and intelligent era.
Through literature analysis of artificial intelligence and related technologies such as unmanned
field focuses from logic in three aspects, technology, physical wisdom hoisting system architecture,
the logical order of system, respectively on the system of perception, decision-making, control
three levels for technical framework, to show the physical elements of technology; a safe and effi-
cient implementation scheme of unmanned intelligent tower crane system is constructed.
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Figure 1. System logic architecture
1. RGiZE%EM

4. RGHEAREH
4.1. BAERRARZEM

BRI : GPSHRARMEE RS

GPS (Global Positioning System), B4k R4, fEi L2 A8 E T e 8, A ER
ERANRG, F4EId GPS e AL D) ResRBCR R @ BRI E, [RIRHRN A% B R G s s
BRI HSRSE R, WBOGHERRAIHEh — S AR, AL, @, dmE. 826, H2
TEARESH, LR RBA IR E, SEOURAE S5 BRETRE: EEERELEF, 2L F
W TAE, SHBEEEESENE, URBYAERSE NG, B5/NE RO TE I RIS R R
P BAE B8 1 A AT B B0 B AR ISR RS YA B A B e A —5, A BT Bl A

DOI: 10.12677/airr.2020.92016 142 PNER ST IR YN


https://doi.org/10.12677/airr.2020.92016

L

48

HLGRRR, REERETCIEAE M — R N HER B F BAEMASURIR ARG, AL SRR,
JUHAEE B AMERE RN TR, Kira B et R E o, RS D Kk, £
Pttt fErp, SR T2 FE SRR, R SRR RSR MRAG  T R RIXA L
FERRAR B Z AT, FATTHRZ R R YR FE R R BT A2, K E R BT IR, R B
AN FEXHE 5 BT

4.2. REREZRARIEN

FRSZI: WM 24 5K R 4[10] [11].

M N 48 4 5 RG] AR RAUGLOE N E R E ML, N THEMSHLTRRAGELHK
172 B BRI L RIMA K HE, HIMbgs: FRNER RGN T HEMEIRAMRRE. EHAUANT
ML, fERE R RGN AEMNE LR ZGIRFE, BB — IO T 1B RAES,
TN TR W2 PSR DRI R G SR MRS R 2 B T IS S B R BURS B E, BX R
G0 LATE 2R BRI R P rp (R0, B C 2 TR, RO P il 28 IO LU R, A SR RS Ua 245 IF
W RIR . RN, 1ZUSR RGUEREXT G — K M T 24 2], IR A SRR EE T, AR TEZ J5
MBI FE . HENKER ARG R ZRRERGHAES, FHEAARR S0 a & H T aese Bl m
B FREE DL B U5 2 S & SR SR AT 555 DABRAR LRI R0V ST 1 2 A2 T i e DA B AR I AR DS
DL fot G 00 9 B2 S L i e R P AR T % L BELE S v s, I ML RS S R AR S
S1TiRe, PR RRIRUCR G 1S BAR B A 02

4.3. EHIERARIE

FORSEH: Rz R 5t

AR R G R RN TN, WU 4E R g ATgmAedasblas . JF oo a5 SEal LA e 3
HBh PP AR B, MR B A . AR RS NI ISR SEEI MLER A28 . M. )
Atz B REE R AET . Bl AlE; SRR, A REEREESHHARN
EIIRE, BT — 0 R R b R A E B AR, W A RS, W] DRI RO e %
KEXR.

5. RGIELMN

L ATHEN T, RECLIER T AR BORNEZR LS ERAHEL,  (HA2 RGN S Db AT B 14
SCHF, AR UL R GO i G ZE R S B R

5.1. RRAEYIFESEM
BENZEH AR B GPSHR AL AR G LI, HARE L% 2.

Table 2. Perception layer physical architecture
Fz 2. BHEHIRLEM

TR % X L) g
GPS #ZHfi#s e A7 A r B DL R e e fir B
P A S A A B AN B AG  HA

R IR« BRI M AN ER ER A B B A, SRS b —se HARBE RS, 7L, R, .

o
WHEE . RERESNL A R

DOI: 10.12677/airr.2020.92016 143 PNER ST IR YN


https://doi.org/10.12677/airr.2020.92016

L

Continued
161 £ 1 JEds TSR A L
=% SUEFE PR,
AL R SRIUAT HRME
JIHEAR RS SRR 75 R A
WU e j s KRG KA AE
TR PEE A A R S P 5 i
ALk X I R i) 8 RIEALZEX

PAE R IR0 S DB R AR T RE RO SE B, HA5 5 4% T LU SZAE Al IR 46 |, IR A i 3
(¥ 1 L A2 Ml USSR A, BB 5G AL AZ BN X (KA i, O SEIR LR RERE ARSI, 78 BN = Mt A% 38 L
FATAT LAk 2L T 5G AR IS, WP ICLIB ML, AL hHaF il Bk, HmdstE R
4t L EH BRI -

5.2. REREUITRHH

RIRE RS REE UMM RARIER, FTESI B RKEREWE, Bt DA Szl o208 ST /e e
RER AL, HAihig b, SR GEAIE— B2 ALS AU ERm KR, G485, Hi P2k,
IR R X e G 2 BTG T FIE — 5 2, @i — SR A E i), JfiA KA i) Drive Xavier
A RTTERE RN R AL 5, Drive Xavier (AR A F)] 350 mm?, P 90 124N iid s, &S H R 30
AL, R A 30 L, B —AEHIn 8 # CPU. — /M 512 ¥ Volta GPU. — AN IKIR & 2
SINGERS . — AT NI I 25 DL — 48T 8K HDR ARAACEE 2% . A KA ALSS F, sk
EHaF IR T IR, ARE T PSR SR v A DL SRR
5.3. = EYIIELE M

BH 2 S R R, R, RN YIRS, A BOR 28R TRk A
WL ip i R 4k B as . AT gmAEisdilas . FFoon B T/ R 7E3EH))E, AT gmRRdah3e T 52
MR K ER B HE SRS, B EEA G Z s 4k s . FF I o DA S A IR 5 25 HE4T 75 )
6. BESRE

ARSCIE R SRR SRR X P AE 2GR LR BRI FU AT TARER, R, BOR. B = AN
Nt RGEHEAT T HEN, R T ML BERE R RGN T R B2, AN ELSZ X Hak AT T,
HEAR ST B DO R R A FE R, AR, BN, R, B = AN 2 IR R B A v K 2 M
Pars e, Xt H BRI — AN A
E&mHE

R KA PR A QUH B 2550 H (201910286045Y): 4L 202 S0 A\ HRAF 21 8 e R 4L A
Wit S8f: HE5).

&E 3k

[1] Lin, Y.S., Yu, H., Sun, G. and Shi, P.H. (2016) Lift Path Planning without Prior Picking/Placing Configurations: Using
Crane Location Regions. Journal of Computing in Civil Engineering, 30, 04014109.1-04014109.12.

DOI: 10.12677/airr.2020.92016 144 PNER ST IR YN


https://doi.org/10.12677/airr.2020.92016

x
S
4

[2]

(3]
[4]

(5]
(6]

[7]
(8]
(9]
[10]

[11]

https://doi.org/10.1061/(ASCE)CP.1943-5487.0000437

Cai, P.P., Cai, Y.Y., Chandrasekaran, I. and Zheng, J.M. (2016) Parallel Genetic Algorithm Based Automatic Path
Planning for Crane Lifting in Complex Environments. Automation in Construction, 62, 133-147.
https://doi.org/10.1016/j.autcon.2015.09.007

Taghaddos, H., Hermann, U. and Abbasi, A.B. (2018) Automated Crane Planning and Optimization for Modular Con-
struction. Automation in Construction, 95, 219-232. https://doi.org/10.1016/j.autcon.2018.07.009

Al Bahnassi, H. and Hammad, A. (2012) Near Real-Time Motion Planning and Simulation of Cranes in Construction:
Framework and System Architecture. Journal of Computing in Civil Engineering, 26, 54-63.
https://doi.org/10.1061/(ASCE)CP.1943-5487.0000123

Le, P. and Chua, D.P.H. (2017) Decision Support for Mobile Crane Lifting Plan with Building Information Modelling
(BIM). Procedia Engineering, 182, 563-570. https://doi.org/10.1016/j.proeng.2017.03.154

Shen, X.L., An, J.Q. and Terano, T. (2018) Calculation Method of Load Distribution for Two-Crane Cooperative Lift.
2018 37th Chinese Control Conference (CCC), Wuhan, 25-27 July 2018.
https://doi.org/10.23919/ChiCC.2018.8483893

An, J.Q., Wu, M., She, J.H. and Terano, T. (2018) Re-Optimization Strategy for Truck Crane Lift-Path Planning. Au-
tomation in Construction, 90, 146-155. https://doi.org/10.1016/j.autcon.2018.02.029

TR, B30k BEe. TAGEEND]. @R S5 E H, 2018, 31(8): 42-45.

B, R, fREl, . B LM e RN ik 53R, 2019, 45(2): 17-22.

Cai, G., Xie, Q. and Li, G. (2011) Neural Network Expert System and Its Application in Command. IEEE International
Conference on Computer Science & Service System, Nanjing, 27-29 June 2011.

Jia, Y.Q., Wang, P.X,, Li, Y., et al. (2003) Study of Manufacturing System Based on Neural Network Multi-Sensor Data
Fusion and Its Application. IEEE International Conference on Robotics, Intelligent Systems and Signal Processing,
Changsha, 8-13 October 2003.

DOI: 10.12677/airr.2020.92016 145 PNER ST IR YN


https://doi.org/10.12677/airr.2020.92016
https://doi.org/10.1061/(ASCE)CP.1943-5487.0000437
https://doi.org/10.1016/j.autcon.2015.09.007
https://doi.org/10.1016/j.autcon.2018.07.009
https://doi.org/10.1061/(ASCE)CP.1943-5487.0000123
https://doi.org/10.1016/j.proeng.2017.03.154
https://doi.org/10.23919/ChiCC.2018.8483893
https://doi.org/10.1016/j.autcon.2018.02.029

	An Unmanned Intelligent Hoisting System Architecture
	Abstract
	Keywords
	一种无人智慧吊装系统架构
	摘  要
	关键词
	1. 引言
	2. 文献综述
	3. 系统的逻辑架构
	4. 系统技术架构
	4.1. 感知层技术架构
	4.2. 决策层技术架构
	4.3. 控制层技术架构

	5. 系统物理架构
	5.1. 感知层物理架构
	5.2. 决策层物理架构
	5.3. 控制层物理架构

	6. 总结与展望
	基金项目
	参考文献

