308 T2 B T. K244k Journal of Xi’an University of Technology(2019) Vol. 35 No. 3

DOI:10. 19322/j. cnki. issn. 1006-4710. 2019. 03. 006

ST I FHOE WS [ S L%

ke BOFk, EIR, HEM, £ W, FiAk, oEXE
(MWLM T RY Ak 5ER TE%EE, B P4 710048)

T 24,

WE: PAZEMNEANGLEHHF R 7] ASTHLT, T/FRF XD EZLT FKIEBHHE
FRE, AXIRE—FEATHEREERETEARGHLFTHHRAEZEIRTFTE, LE&ERFKRR
KR I BT Jm R FEANAZ LB LB 5. *F 10.6 pm.1 064 nm F= 355 nm @9 %k %5 i
AT EMEEIE FH T A 10, 6 pm & 4r 5h 3 g A 9T R A SR AL 89 T AT M, SF Akt
TEATEIH B ERRLASERGEE T Z RABAEBEX AN G BREIEH T EARLKE R
TR L BBESR KRG KB T E, R TAAEAZET AERE R IERBEAZALAL,
KB MOk G 53 ZEM
hESES: TG485 NXEkARER: A NXEHS: 1006-4710(2019)03-0308-06
An automatic hedge trimmer of cutting greenbelt with a power laser
WANG Xinmei, XIE Bing, JIAO Xin, WANG Chengcheng, YANG Tianyang, REN Zhe,
NIU Renjie, TONG Huizi
(School of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract. Since traditional hedge trimmers cut greenbelts based on electric cutters with high-power
motors, the application of the traditional trimmers is limited by the two problems of loud vibra-
tion noise and pest-disease long-distance infection. In this paper, an automatic hedge trimmer
system is proposed for cutting greenbelts with a power laser, which has some merits such as the
low operation noise, the wound edge carbonization avoiding for the pest/diseases infection and the
intelligent obstacle avoidance. The shrub-cutting effect contrast was experimented using the dif-
ferent laser wavelengths of 10. 6 ym, 1 064 nm and 355 nm, and then the feasibility of cutting
shrub-type greenbelt with a 10. 6-pm-wavelength far-infrared power laser is demonstrated. The
scheme of light path controlled with electric translation platforms and a vibrating mirror, the scheme of
automatic obstacle avoidance controlled with image pattern recognition and the scheme of comprehensive uti-
lization waterway for cooling device, eliminating smoke and irrigating plant. The novel laser-cutting design
is useful to the ecological trim and the public environmental protection.
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Photographs of three plant experimental samples
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Tab.1 Experimental data of cutting three common greenbelt shrubs with a CO, laser
i fr 8 M R/ (mm) EOKE/ % PIRITh R/ % YIHI# E/ (mm/s)
M FhgE 0.1 73.3 25 150
N
FFEEH AL 4 79.5 80 15
M F % 0. 15 76.1 18 180
&M it
FFEERZ L7 46. 2 40 25
M b %) 0.2 71.6 15 150
o
FrEER LS 43,7 35 25
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Fig. 2 Carbonization effect of cutting a woody
stem of buxus sinica with a 10. 6-pm-wavelength laser
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Fig. 3 Effect comparison of four different leave
cutting method
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Fig. 4 Function declaration of a laser hedge trimmer system
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Fig. 5 Diagrammatic sketch of laser hedge

trimmer system on a truck
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Fig. 6 Diagrammatic sketch of laser focus scanning control
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Fig. 7 Module diagram of data transmission and intelligent control on a laser hedge trimmer
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