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ABSTRACT

Green lawn has become an essential part of human living ecology by virtue of beautifying
living environment, improving air quality and conserving soil and water, to improve lawn quality,
lawn maintenance is very important. At present, the intelligent maintenance technology of lawn is
widely used, mainly in the field of intelligent irrigation and intelligent mowing, but there are the
following disadvantages: the application of the two technologies are independent, unable to
coordinate work; the local control is the main control way, unable to real-time monitoring and
remote control of equipment status; the performance needs to be improved, such as the
performance of communication technology and the effective working area of intelligent mowing
technology.

Aiming at the shortcomings of the current lawn intelligent maintenance technology, this paper
designs a lawn maintenance system based on low-power Lora wireless networking technology.
Through the independently designed Lora wireless networking technology, the intelligent irrigation
and intelligent mowing equipment are interconnected, the work of each equipment is coordinated,
and the feedback lawn irrigation is realized. Through the Lora gateway, the equipment is connected
to the Internet, and the cloud platform and APP software are designed realizes the remote control
and management of the system; advanced Lora communication technology is used to realize the
long-distance reliable communication with low power consumption. The designed lawn
maintenance system has the characteristics of real-time, practicality, memory, reliability and
intelligence.

In view of the fact that some devices need to work outdoors for a long time under the
condition of limited energy, because the wireless communication energy consumption is the largest,
the MAC layer of radio frequency state scheduling in wireless network protocol stack is designed
with low power consumption. Aiming at reducing the crosstalk power consumption and listening
power consumption, a low power consumption MAC protocol with adaptive load is designed. First,
the crosstalk power consumption is reduced by the preamble division, and then through a double
threshold load decision mechanism is proposed to adjust the listening period adaptively, which can
reduce the listening power consumption while ensuring the quality of network communication. The
related tests show that the real-time performance of data communication is better, and the total

power consumption of wireless communication is reduced by more than 50% compared with the
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traditional B-MAC.

In view of the limitation of the effective working area of the intelligent mower caused by the
disadvantages of the current edge recognition technology of the intelligent mower based on
electromagnetic induction, such as the complex signal characteristics, the poor performance of the
signal extraction and processing methods, and the weak anti-interference ability, etc., this paper
studies the improvement and designs an edge recognition method based on the three-level
differential signal processing, which generates the difference through the sensor signal induction
circuit, the main amplifying circuit amplifies the differential signal and filters out the
high-frequency interference. Finally, the high signal-to-noise ratio differential signal is extracted by
the SDADC over sampling, noise shaping and digital filtering technology of the digital acquisition
circuit. The test shows that the designed recognition method can reliably identify the boundary state

in 2000 square meters of lawn.

Keywords: lawn maintenance. LoRa. low power. intelligent lawn mower. boundary recognition
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24 BB YR PGB A A 5 R AR N e A B, 2R BRI RS AN B, M A1 BB T AL B
H, IONEEMHEA, L AHBME, R AHEBREEME, @) vEEER, KX @15 1€
AR (4.16) B 4.17).

g= 99 __\, dI) (4.15)
dt dt
dit) . dg
M LRi(t) =-—2 .
L, m +Ri(t) it (4.16)
dit) . di(t)
—Z4Ri(t)=—M —2Z .
L, ot +Ri(t) it 417

K P 23 SR A A BB R RN R, s (4.18) BT, 4 Bl R VA Ak o i 7 R ol el
WMFEE, o WALBAE L, W (4.19) PR, n NLREIE, u HHSZE, o
LR, NGRS EACEAR,  pp AR SRS EOAT 15 L P 1 EON FL AL o

0o M 110
i(t)= |—11[L ( +TL) dt] (4.18)

. Nt [nIn(@/r,) - (2n-1.25)]

L

(4.19)
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R BHASTE AT . S ImiE A RC —Mriguk mes, JERR ST,

0 _
4—a

411 J5 BA5 5 Ab T H % R 2 P
BRI 1) 1 A AR T R R IO B T AN R R I B 28, Wil 4.12 B, BLBG 1k
NEF R, Bl E 5 B S T304 5 347 =

Uo (diff)
\

3.2v |7 |
|
|
|
0. bv

4.12 ¥R

57



B 7R R S i 27 12 3

W I 22 45 5 ek i N HL BH B T i Nty (E RS Nt 0 _E S L R, RS T H R
FHBmE, B EENU,, MABEBAR, KEHBEAR, MAHBEANU,, HEHEE
AU, % R 2K (4.200.

RL

u,=-—U, +(1+R—L_)Ub (4.20)
Ri Ri

e EOKHER )R, RIAE R BIOLAOL N ZE A S WK 4.13 Por, R
B 22.5 Koz bzt E 5wl 4.14 fos, FESRAEWE, J7f MCU 55408, Hid
A RE MR T
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