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Abstract

High-voltage room of power system is mainly used to deploy high—-voltage

substation equipment, including automatic resistance cabinet, high-voltage

electrical cabinet and other equipments. When the voltage level of the equipment is

above 10kV, the staff of the power supply company need to periodically check the

operation status of the equipment. When the equipment is abnormal, the life safety

of inspectors will be greatly threatened. At the same time, monotonous and

repetitive inspection record operation is dry and boring. In addition, the data records

of manual inspection are mainly paper-based, and the subsequent manual entry into

the computer is converted to electronic account storage and analysis, which will

increase the workload of operation and maintenance personnel and reduce the

convenience of operation and maintenance personnel.

The inspection robot is used to replace the inspection staff in the high-voltage

room , so as to improve the safety factor of the inspection staff , and improve the

digital and intelligent degree of the inspection work. That is, according to the set

task, the inspection robot can automatically complete the inspection work such as

meter reading, infrared temperature measurement, partial discharge measurement

periodically, and automatically save the inspection data. When the robot is abnormal,

it can automatically give specific alarm information.

Based on the actual situation of the project site, combined with the current

cutting—edge technology of artificial intelligence in the robot industry, this paper

puts forward a design scheme of intelligent robot for the high-voltage room

inspection, systematically describes the design idea and design process of

inspection robot from scratch, and reasonably optimizes the core software algorithm

of inspection robot, promote the theory of technology to achieve better engineering

landing. On the basis of strictly following the practical and modular design

principles, according to the reasonable design sequence of hardware products, this

paper gives a complete design scheme of indoor inspection robot using lidar

navigation and positioning scheme from four parts: demand analysis, hardware

scheme, software scheme and use scheme. Among them, the demand analysis part

based on the inspection ability of the operation and maintenance personnel,

IV

discusses the inspection ability of the inspection robot, such as visible picture

temperature measurement, partial discharge, and analyzes the core ability of the

autonomous mobile platform, such as motion control, navigation and positioning. In

the part of hardware scheme, around the necessary ability of robot motion and

acquisition, the selection elements and scene emphasis of main hardware such as

motion motor, lidar and acquisition sensor are discussed in detail. In the part of

software scheme, considering the amount of research and development and the

expansibility of maintenance, this design uses ROS system and Ubuntu system to

form the development framework, focuses on the selection basis and algorithm

characteristics of software map construction, navigation and location algorithms,

and puts forward reasonable optimization ideas for the shortcomings of each

algorithm, and designs the algorithm optimization scheme. It can effectively

alleviate the shortcomings of the theoretical algorithm in the engineering landing

stage. Then, the main business implementation and status alarm content of the node

system are designed. In the part of robot field use scheme, this paper reasonably

designs the robot deployment scheme with debugging personnel as the object

designs the operation scheme with operation and maintenance personnel as the

object, and designs the maintenance scheme with maintenance personnel as the

_4_



object, which basically covers the process of inspection robot from leaving factory
to stopping using. To sum up, this paper systematically completed the design of an
intelligent robot for high-voltage room inspection. From the perspective of
operation and maintenance personnel, R & D personnel, debugging personnel and
maintenance personnel, the reasonable design blueprint of the robot was carefully
considered. The design scheme can be effectively deployed in the real high-voltage
room scene, and can automatically complete the routine inspection business of the
high-voltage room scene, It can greatly reduce the work intensity and risk of
inspection staff, improve the automation and digital level of inspection work, and
escort the safe and stable production of the power industry. At the same time, this
scheme has important reference significance for the design of industrial robot
products.

Keywords: Inspection robot; navigation and localization; sensor; artificial intelligence
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M AR (Rl AR ST B E RS B T 6 IR AE D FELYR R 15 1 4%
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ANHESER . o, DVAYV R N, aT U TEHLE USB HHCH;

DC3. 3V AR W uasfFH H, BRI AL 2 DC24V.

FEEHLES AT R IHHER . K] DC5V F1 DC3. 3V J& JeastE g st 4, SEBa R R AR, AE B R AN ——
HHs, 34

B 3. 14 HLas NN 7 RAE K

3.6. WLER NEENLEE 7 B RHHLES N @G 5, FE S MM DS DRy, MOUEICENE, AHEEMAL
Mo Hdr, HBONXA404r 9 RS232. RS485. TTL —=Fh. IATHLZS NAT M H A 70 7= d Al F 7 e D3 i, SR w0t i fh 4k
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ML T 9w S HLa NIRRT 1 B & RE R 28y, HEAE A

WrdHAR K21 STanford Artificial Intelligence Robot (STAIR) FlI Personal

Robotics (PR)IiH .

ROS B IRAIIREIRAE RS, &R LUSITIE Linux #AE RS RN T R 5.

ERMIERUEERARIIRE, BSEAMEHR . KZIKEFE P E . AT P mE LS. B Rira
B, [FR R T AR

_18_


https://kns.cnki.net/kcms/detail/detail.aspx?filename=1011111299.nh&dbname=cdmdtotal&dbcode=cdfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=1013005161.nh&dbname=cdmdtotal&dbcode=cdfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=2010025581.nh&dbname=cdmdtotal&dbcode=cdfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=2009217004.nh&dbname=cdmdtotal&dbcode=cmfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=1019156225.nh&dbname=cdmdtotal&dbcode=cdfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=1020724880.nh&dbname=cdmdtotal&dbcode=cdfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=CGQJ201103041&dbname=cjfdtotal&dbcode=cjfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=SJSJ201501022&dbname=cjfdtotal&dbcode=cjfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=WHCH202005005&dbname=cjfdtotal&dbcode=cjfd&v=
https://kns.cnki.net/kcms/detail/detail.aspx?filename=ZHJC201704026&dbname=cjfdtotal&dbcode=cjfd&v=

FIPEF TR, &7, a5 AET ZHUES RET
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4.2.2. FEEEIEB T
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FEZ AR, RO S8 5 7E — e ) 8] PN (38 Bh LT,
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