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Research and application of intelligent perception system for unmanned aerial
vehicle inspection at construction site

LIU Yong', CHEN Haibin', LIU Fang’
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Abstract: In order to solve the problem that the current infrastructure construction and control work has many inspection
items, complex content, many participants, large time span, irregular problems, and poor communication conditions on
the infrastructure site or no communication signals, an intelligent sensing system based on Unmanned Aerial Vehicle
(UAV) inspection is constructed in this paper. It uses UAV to act as the "information collector" of the intelligent sensing
monitoring system of the construction site inspection, and combines the "information transmission network" composed of
the 3G/4G communication network, the microwave communication network and the laser communication device to
construct the intelligent sensing monitoring system for the inspection of the infrastructure on site. Remote security checks
can be performed on a regular basis. The experimental test results show that the system can monitor the construction

process of the infrastructure well, which is of great significance to promote the standardization of construction and ensure

the safety of construction.
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Fig. 1 Architecture of intelligent sensing monitoring system
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Fig. 2 Composition of the on-site unmanned aerial vehicle

inspection and monitoring support system
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Fig. 3 Schematic diagram of the laser communication link
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Fig. 4 Schematic diagram of the microwave communication link
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Fig. 6 Functional design of intelligent sensing remote

monitoring and control work platform
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Fig. 8 On-site cableway erection

B9 HIgHERT
Fig. 9 Construction progress display

(a) N Br a2l (4 2 4r)

(b) A B 2z 4= IRIION Gk A SE KX 3R

(o) NIAZ A MM ORIZZR T 22 421
E 10 ARZEEN

Fig. 10 Personnel safety monitoring

4 EHE

EERP YRR I S TR A 2 . WAKR
Ao B2 WK WU AL K
FLAE PR A Z PR, R I AMUE R SE
IR A e BRI I R A 1) “ A DR AERS”, S5
3G/AG IBAE ML TRIBOEAT 2% oG TR B A
B A5 BAR RIS Mgk G, M T RSN
FOr (PR BRI AT I R e, SEBL T A IR I R S
PR, MG, IR JRE. HhFRAT B S EORAE N
Difige I I QA o AL R A e Il R e 4t
W, e I T R e A A, TR T
Yotk PRBR I T2 A8 A R



- 160 -

® LRI B R

Sk

[1]

(2]

(3]

[4]

(5]

(6]

[7]

(8]

Aeph. BT RIARAS M ZE R HL D) EPON MV 45 RGIHIAR
1. RGO 5, 2018, 46(6): 69-73.

LI Zhong. Echo-state-network based service-awareness
technology of EPON for smart power grid[J]. Power
System Protection and Control, 2018, 46(6): 69-73.
FERERE. FLIE T A S R GEE AT IR L LS 3
REC W 5T S I [0]. W RGO 5, 2018,
46(11): 156-161.

REN Xiaohui. Research and application of operating
states of grid dispatching and control system[J]. Power
System Protection and Control, 2018, 46(11): 156-161.
R . ST MR H264 RPN 95 R 40 il 0],
HLFRHEL, 2015, 28(2): 116-118.

ZHAO Qilong. Design of video surveillance system
based on internet and H.264[J]. Electronic Science and
Technology, 2015, 28(2): 116-118.

FbA, KPR T, A R T GRAR I HE RRE
B RG], B RHE, 2017, 30(7): 103-105, 109.
YAN Shaochun, ZHANG Gengsheng, ZHANG Yongning,
et al. A video surveillance system for power grid based on
the multi-stage cascade architecture[J]. Electronic Science
and Technology, 2017, 30(7): 103-105, 109.

KR, Aer. R T AR A AT A
TARE S LA ARSI, 2013(2): 16-23.

ZHANG Tianhang, BAI Jinping. Development and trend
of unmanned rotorcraft[J]. Artificial Intelligence and
Robotics Research, 2013(2): 16-23.

SRR, TSR WITH RAEM]. dbnt: R
L, 2012.

YEmm, I, XS, & ST IEC61850 f¥Hh Tt
HEBEL RN S KRE RFRI]. BhRGERYPS
ik, 2017, 4521): 117-122.

JIANG Yuyong, XI Wei, LIU Libin, et al. Design of
online monitoring and calibration system for electronic
transformer based on IEC61850[J].
Protection and Control, 2017, 45(21): 117-122.

SR, AT, SREEFR, A5, SRFSTTRA R e
AN B AN FREE P2z A s R [T]. s LK%
224, 2015, 37(1): 104-108.

ZHANG Sasa, REN Gaofeng, ZHANG Congrui, et al.

Power System

Intellisense and remote centralized security monitoring

system for the ventilation system in deep mining[J].

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Journal of Wuhan University of Technology, 2015, 37(1):
104-108.

JAFEA, sk, . ST MR R T A2
BB HRLIR M ARG [T]. W MEIAR, 2015, 39(6):
18-20.

ZHOU Kaili, ZHANG Wei, WANG Xu. Human body
physiological parameter wireless monitoring system
based on Bluetooth and smart phone[J]. Internet of
Things Technologies, 2015, 39(6): 18-20.

FWZF, JKuNfh. T GIS HI B G R4
W], W%, 2016, 39(1): 27-29.

JIANG Lifen, ZHANG Liwei. The design of municipal
facilities intellisense system based on GIS[J]. Surveying
and Mapping, 2016, 39(1): 27-29.

INEHRH, 20, ARES, 45 TE AN AR M B =
Je TRl T 8L B = 0E T (0] b st 42, 2015(6):
38-42.

SUN Chaoyang, LI Zhibin, LIN Song, et al. Research on
application of UAV technology on management and
control of extra-high voltage project construction site[J].
Beijing Surveying and Mapping, 2015(6): 38-42.

PR, T AP T3 1N RIS [D]. WK
Ve R DR, 2016.

LI Caixia. Application research of UAV in construction
site[D]. Harbin: Harbin Institute of Technology, 2016.
XIVE, WEOROR, RUR. o AHUMIR SR M R G it
B Szp[I. W B TR, 2016, 24(14): 110-112.

LIU Yang, HAN Quanquan, ZHAO Na. Design and
realization of ground synthetic monitor and control
system for UAV[J]. Electronic Design Engineering, 2016,
24(14): 110-112.

W ib, EIF, FEMR. To AN 2 R R G S
AIWEFE[N). 7B TRE, 2017, 25(4): 162-166.

YANG Zhongjiong, WANG Hui, DONG Dong. The
application and research of line communication system
based on microwave transmission[J]. Electronic Design
Engineering, 2017, 25(4): 162-166.

1. TE NNV R IR 2 AR S LN FIESE[D). K
W Ky HTRAE, 2012.

LI Li. Research on UAV's transmission line inspection
line technology and

its application[D]. Changsha:

Changsha University of Science and Technology, 2012.
s, 0K, AT, % ZRETANEERSHE
Fi S TR RN ). R, 2017, 50(12):


http://www.wanfangdata.com.cn/details/detail.do?_type=perio&id=jdq201721017
http://www.wanfangdata.com.cn/details/detail.do?_type=perio&id=jdq201721017

X 5, g%

S8R o AU REIR N R S8 I 9 5 N H

- 161 -

[17]

[18]

[19]

141-147.

LIN Yulong, LI Bing, WANG Deyu, et al. Application of
multi-rotor UAV patrol system in UHV power grid
construction[J]. Electric Power, 2017, 50(12): 141-147.
HE Yuqing, CHEN Yuehui, YANG Zhiqiang, et al. A
review on the influence of intelligent power consumption
technologies on the utilization rate of distribution
network equipment[J]. Protection and Control of Modern
Power Systems, 2018, 3(3): 183-193. DOI: 10.1186/
s41601-018-0092-2.

XIE Yuzheng, ZHANG Hengxu, LI Changgang, et al.
Development approach of a programmable and open
software package for power system frequency response
calculation[J]. Protection and Control of Modern Power
Systems, 2017, 2(2): 189-198. DOI: 10.1186/541601-
017-0045-1.

PRI, ATPRAR. R/ v s i PR e A DY g TN
HLE RS [l 5% e = I [0]. Ak HoR 5 N,
2016, 35(11): 11-16.

[20]

SUN Dalu, HE Dandong. Modeling and backstepping
control of quadrotor UAV inspecting extra & ultra high
voltage transmission lines[J]. Techniques of Automation
and Applications, 2016, 35(11): 11-16.

FEHL. R 78T AL re i e R EWF D).’
AU R HUEHTRRE, 2016,

CHENG Kai. Research on intelligent ground monitoring
system for power patrol UAV[D]. Nanjing: Nanjing

University of Aeronautics and Astronautics, 2016.

= HEA: 2018-01-03
TEZEN:

SUJ 7%7(1971*)a %a $ﬁ+> %é&lﬁiyﬁa Eﬂ:%ﬁ@j]

W H A %A A Bh1k; E-mail: 2256223605@ qq.com

YiBgiE (1977—), B, Mt, SBRIENF, AT EH

W) A A AN B B,

3 F (1982—), F, A, HFRIELF, MR FTEH

)RR B,



	DOI: 10.7667/PSPC180795 
	基建现场巡检无人机智能感知系统的研究与应用 
	Research and application of intelligent perception system for unmanned aerial  
	vehicle inspection at construction site 
	[1]  李钟. 基于回声状态网络的电力EPON业务感知技术[J]. 电力系统保护与控制, 2018, 46(6): 69-73. 
	LI Zhong. Echo-state-network based service-awareness technology of EPON for smart power grid[J]. Power System Protection and Control, 2018, 46(6): 69-73. 
	[2]  任晓辉. 电网调控自动化系统运行状态在线监视与智能诊断研究及应用[J]. 电力系统保护与控制, 2018, 46(11): 156-161. 
	REN Xiaohui. Research and application of operating states of grid dispatching and control system[J]. Power System Protection and Control, 2018, 46(11): 156-161. 
	CHENG Kai. Research on intelligent ground monitoring system for power patrol UAV[D]. Nanjing: Nanjing University of Aeronautics and Astronautics, 2016. 



