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Research on environmental sanitation robot formation based on leader-follower
and artificial potential field

XIE Yuming', YIN Hanfeng’, XIAO Huihui'
(1. Hunan Engineering Research Center of Control Technology and Equipment of Special Robot in Complex Environment,

Xiangtan 411104, China; 2. College of Mechanical and Vehicle Engineering, ITunan University, Changsha 410082, China)

Abstract: Aiming at the problem of poor formation stability of environmental sanitation robots during
cluster operations, an innovative formation control method combining the leader-follower strategy and
artificial potential field algorithm is proposed. Firstly, according to the structural characteristics of the
environmental sanitation robot, its kinematics model was constructed based on the leader-follower
strategy. Then, in view of the complex operation environment of environmental sanitation robots, the
artificial potential ficld algorithm was employed for formation obstacle avoidance, and a novel
formation transformation strategy was proposed to enable robots to smoothly pass through the working
scenarios such as back streets and alleys, so as to realize the cooperative operation of multi-robots.
Finally, the simulation experiments were conducted by MATLAB software and the experimental test
was carried out in the actual operation scenario. The results showed that the proposed method could

effectively facilitate the formation of environmental sanitation robots to avoid obstacles and pass
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through narrow passage in complex operation scenarios, while achieving stable formation maintenance

and flexible transformation. The tracking error of the following robot remained below 0.1 m when the

formation was stable, and the experimental results verified the effectiveness of the formation control

method. The research results provide reference for the formation control of environmental sanitation

robots in different operation scenarios.

Key words: environmental sanitation robot; leader-follower strategy; artificial potential field algorithm;

formation control method
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Fig. 1 Kinematics model of a single environ-

mental sanitation robot
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Fig.3 Environmental sanitation robot formation model
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Fig.6 Motion state of environmental sanitation robot

formation during obstacle avoidance
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Development and Design of Small Pure Electric Washing Truck

#5288 XIE Yu-ming; 255 LI Liang; 33 ZHANG Bin; B} 7 QIU Sheng
(&5 o BX B A FR T 7= AL 45 PR/ ], 3 410006 )
( Changsha Zoomlion Environmental Industry Co.,Ltd.,Changsha 410006, China)
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#at.

Abstract: With the promotion of new energy policies, pure electric cleaning vehicles are widely used in

icipal sanitation cleaning
operations. In the design and research of small pure electric washing vehicles, it is necessary to comprehensively consider the washing
performance of the whole vehicle, the structural size of the whole vehicle, and the continuous operation time. This article takes a common

_ pure electric cleaning vehicle in the market as an example, and conducts certain analysis and discussion on the development and design of

the product.
KA b B, i e AR

Key words: pure electric; washing car; development and design
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Noise Analysis and Control of Dust Suppression Vehicle

Qiu Sheng, Xiao Laixiang, Wen Yalong, Xie Yuming

{ Changsha Zhonglian Environmental Industry Co., Ltd., Changsha Hunan 410006 )

Abstract: In view of the noise problem of the dust suppression vehicle, this paper analyzes the noise generation

mechaniam of the vehicle, and concludes that the noise sources mainly include the noise of diesel generator set, fog

gun set, vehicle chassis, ete., and puts forward the coresponding noise control measures according 1o the causes and

characteristics of various kinds of noise.

Key words: dust suppression; vehicle noise source; noise contrel

(EHF 50 /)

Pecking and Inserting Machining of Thin—walled Composite Parts

Li Zhipeng, Li Xiaolong, Zhao Bao'ai

{ Tianjin Institute of Aerospace Machinery and Electrical Equipment, Tianjin 300458 )

Abstract: The laminated bar of epoxy glass cloth is a kind of non-metallic composite material. During milling, its chip

is powder, the cutting temperatire is high during cutting, and the epoxy glass cloth bar is a bad heat conduction bady,

and the thermal conductivity is small. In the process of processing, chip removal is very difficult, pars are easy to
erack, and the electrical conductivity is extremely poor. Taking the thin-walled parts of epoxy glass cloth as an
example, because it can not be processed by electricity, the angle cleaning work is completed by mechanical

processing. Now, the qualified rate of the products is greatly improved by improving the original processing technology.

Key words: epoxy glass cloth; erack prone materials; sell made knife insertion; pecking
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Research Progress on the Design and Preparation of Structured
Superabrasive Grinding Wheels
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ABSTRACT: Superabrasive grinding wheels are important grinding tools for difficult-to-cut ials that are ¥ ingly used
in P ive industry, engincering machinery, and other fields. The design of their matrix and surface structure is
directly related 1o the overall performance of the grinding wheel. which in tum affects the grinding accuracy, workpicce quality,
and p ing efficiency. Cu tly. the primary boutl k stricting the develop of superabrasive grinding wheels are
grinding chatter caused by excessive grinding force, th I damage to the workpicee caused by high grinding temperature, and
decrease of accuracy caused by clogging of the grinding wheel, and the ing design and ion of brasi
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of superabrasi d grinding wheels in reducing g g force and temp inhibiting thermal damage to

the workpicce surface, and improving the workpiece surface i 5,,l’mm g friction to reducing grinding force, guiding
chips to g al, and storing grinding fluid to exchange heat. The basic principles and latest progress in the design and
pereparation of the superabrasi d gri “_wlmclsm prehensively di d and d based on the effect
of factors such as the g y, three-di I size, and e of the grinding wheel on the g 2
perfc It fc d on ling the intrinsic relationship b the surface/matri I I
of the superabeasive grinding wheel - grinding wheel grinding perfc - workpiece surface quality and profoundly analyzed
the superionity of d grinding wheels in grinding

Regarding the g d d grinding wheel, it is pointed out that to improve the surface quality of the workpiece, the

dcmgnofyoovcdsmucnn-dgnndmgwhedsslmﬂdbchsedoud\eop(mmmofgmvcmmndmvclouvahhc

ionship b | ch 2 p kp surface
quality, !hnsptovndmgarchable theoretical reference t'onhcopum.nldmugnof d d grinding wheels. Regarding
structured grinding wheels with holes, it is pointed out that the precise mapping relationship b the three-di ional size
mdamngememofbhndbolesonthcsufmoﬁhcgmdmgwheelnndﬂ\chqmdsmugcmdhmmhngt.frmnonmdmmn
and wear resistance has not yet been established. Regarding the convex hull structured grinding wheel, it is pointed out that it
can reduce the interference between the grains and effectively improve the utilization rate of grains by designing the

style, optimizing the 2 controlling the grinding wheel speed/feed speed. etc., thereby

mpmmgl.hcsufmquahlyoflbeuukpmaﬂmgtuﬂmg.wmmmmmumdyvﬂ:ngumampmkdom

£ o

g wheel g

that it dramatically improves the flow ch

ics and the heat

2 fluid in the gr g arc

hange perf of the g

arﬂbynguhrlygxoovmgotdn“mgholcsu\sndelhemandmnomﬂydumngmcsm quantity, arrangement and other

h P of the gr hol Allbemdofd\uwork.thcfum trend of d
grinding wheels is predicted, which aims to provide th idance and practical exp for developing d
design and preparati hnology of superab grinding wheels.

KEY WORDS: superabrasive grinding wheel; surface ng: grinding heat d& grinding perfc

surface quality
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Thermal damage to Matrix with groove
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Fig.1 Design idea of structured grinding wheel

Groaved structured grinding wheel grinding structured
wheel grinding
with hole wheel
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Fig.2 Surface structured grinding wheel
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